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Hardness Conversion Scales 


The most widely employed methods of 
measuring hardness are penetration tests repre- 
sented by the Brinell, 


Rockwell tests. 


diamond pyramid and 
While there are individual pre- 
ferences for using either of these, cases are in- 
creasing where the same material is tested in 
different works and laboratories by the three 
different methods, with the result that there has 
been a general demand for some means of cor- 
relating these various methods of testing for 
Work has therefore been carried out 
recently with this object in view, both in Britain 
and in the United States. 

In this country, a table of approximate hard- 


hardness. 


ness scales has been prepared by the Mechanical 
Industry Committee of the British Standards 
Institution and issued as a Standard Specifica- 
tion No. 860-1939. The diamond pyramid scale 
is taken as the basis of reference and the most 
probable comparative values, Brinell and Rock- 
well A, B and C scales have been adopted from 
published experimental values. In connection 
with the various scales, investigations show that 
there is no general theoretical relationship be- 
tween them, and empirical formule devised from 
experiments only hold closely for materials of 
approximately similar composition and in a 
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given condition. If the conditions as regards 
and 


treatment differ appreciably, and if in the Brinell 


composition, heat-treatment mechanical 
test different loading ratios are used, variations 
On the 


other hand, groups of materials similar as re- 


occur in the empirical relationships. 


gards composition and other conditions, when 
tested by any of the three penetration methods, 
give fairly close comparisons. 

In America, the relationships between the 
various methods of hardness determination have 
been investigated under the auspices of the In- 
spection and Standards Department of the West- 
inghouse Electric & Manufacturing Company, 
and two reports dealing with the work have been 
published recently in the Transactions of the 
American Society of Metals. Using the diamond 
as having the best 
characteristics of accepted tests for a reference 
standard, a conversion table has been prepared 
for hardened steel which permits conversion 
from a value obtained by either the diamond 
pyramid, Rockwell scales, scleroscope, Mono- 
tron, and Brinell tests to any other. 


pyramid hardness test, 


Tests carried out in preparing this table on 
steels and sintered carbides showed that the re- 
lation between the diamond pyramid hardness 
and the Rockwell hardness was dependent on 
the modulus of elasticity of the material tested, 
so that a separate table is necessary for metals 
and alloys differing materially in elastic modulus 
from steel. The relation between Rockwell A 
and diamond pyramid test values on steels was 
expressed accurately by a simple empirical for- 
mula, and with the change of a single constant 
the same equation gave equally well the same 
relation for sintered carbides. Adding a term 
to this equation for elastic modulus, new con- 
stants for other alloys were evaluated from the 
determinations on steel and sintered carbides, 
and values then calculated for metals of low 
elastic modulus, such as copper and aluminium 
alloys, agreed well with experimental determina- 
tions. 

From the work which has been carried out 
and from tables prepared, it 
that there is ample 
justification for the use of a 


the conversion 
would appear, therefore, 
single reference 
scale of hardness for determining all penetra- 
tion hardness values, irrespective of the method 


of test used 





Cc 
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Collection of Scrap 


LOCAL AUTHORITIES’ HELP 
SOUGHT 


A memorandum which has been sent by the Sal- 
vage Department of the Ministry of Supply to local 
authorities expresses a hope that local authorities 
will find it possible to improve their waste collec- 
tion. services. 


In referring to scrap iron and steel, the memoran- 
dum says that in the first place local authorities 
might usefully consider whether they have at their 
own depéts or other premises scrap iron and steel, 
for instance, obsolete plant no longer required, 
which can be disposed of in the national interest. 
There is, moreover, the whole field of domestic 
scrap. Disused articles made of iron and steel, 
known as “ black scrap,” are urgently required, and 
any assistance which it is possible to give to the 
Iron and Steel Control to intensify the collection of 
this material will be welcomed. Wherever it is 
practicable to arrange for refuse collectors to accept 
this scrap, it is urged that this should be done. 
When collected, it should be stored at a convenient 

lace, such as a depdt, refuse disposal works, or re- 
use dump, and local scrap merchants invited to 


tender for it. 
Destructor Scrap 


Used metal containers extracted from refuse at 
separation incineration works should be salved as 
at present, and, where it is the custom to bale it, 
this practice should be continued, but in some dis- 
tricts; particularly near London, metal containers 
extracted from refuse can be sold loose for detin- 
ning purposes. Much can also be done to reclaim 
metal containers from clinker at direct incineration 
works, while some local authorities now undertake 
metal recovery work at refuse dumps. Local authori- 
ties who regularly engage in this class of salvage, 
and others whose districts are within economical 
radius of the blast furnaces or detinning works, 
where the material is utilised, are asked to do all 
they can to augment the supplies to these furnaces 
or works. Authorities whose districts are distant 
from the points of utilisation, and who have not 
already a. market, are advised to obtain one as 
the first step in undertaking this form of salvage. 
Fhe Iron and Steel Control will, on request, advise 
on all matters respecting ferrous scrap, and give 
information as to markets or merchants. 

Aluminium, brass, copper, lead, zinc and other 
non-ferrous metals are reclaimed from house refuse 
by those authorities who operate refuse separa- 
tion plants; but in districts where there are 
no plants householders might be asked to keep 
these Separate and hand them to the refuse collec- 
tor, as it is desirable that additional supplies of these 
materials should be made available. Local authori- 
ties should use the ordinary channel of disposal to 
merchants; where difficulties arise, a list of mer- 
chants in any district can be obtained as regards 
aluminium from the appropriate Control. 








Notes from the Branches 
LINCOLNSHIRE 


There was a good attendance of members at 
the December meeting of the Lincolnshire Sec- 
tion of the Institute of British Foundrymen, 
held in the Lincoln Technical College. The 
President (Mr. E. C. Carrott) was in the chair, 
and Mr. S. E. Dawson (Nottingham) was the 
lecturer, his subject being “ Melting Furnaces.” 
The lecturer confined his remarks mainly to the 
cupola and the solid-fuel-fired rotary furnace. 
Other types were discussed in comparison, espe- 
cially from the economic point of view. The 
remarks on the balanced-blast arrangement and 
possible alternatives were popular. 

The discussion which followed was spirited 
and showed how much the lecturer's efforts were 
appreciated. A hearty vote of thanks was 
accorded to him on the motion of Mr. A. Copp 
(Senior Vice-President), seconded by Mr. T. 
MATHER. 

A meeting is being arranged for January, 
when a lecture will be given by Mr. T. R. 
Walker on “Some Aspects of Foundry Sand.” 
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Book Reviews 


Metallurgy -Definitions and Formulae for Students 
By E. R. Taylor. Published by Sir Isaac 
Pitman & Sons, Limited, Parker Street, 
Kingsway, ‘London, W.C.2. Price 6d. 

This little book, which contains 50 pages and 
is divided into six sections, is excellent value 
for money. Because industry has now become 
so specialised, one is often encountering some 
unfamiliar phrase in an allied branch ; in most 
cases, this book will provide the solution. The 
field covered embraces general metallurgy, 
pyrometry, iron and steel foundrywork, fuel 
and refractories, and formule and tests. The 
task undertaken by the author is not easy ; for 
instance, he has restricted his definition of chills 
by confining it to external metallic parts and 
ignoring the use of the word as applied to the 
outer layer of, say, a chilled iron roll. It is 
thought that improvement could be effected by 
extended co-operation, so as to enlarge the 
vocabulary to include terms like slip flask, 
dryers, carriers, peens, and so forth. 


Moulding and Other Foundry Work. By Wil- 
liam Bell. Published by Constable & Com- 
pany, Limited, 10, Orange Street, London, 
W.C.2. Price 2s. net. 

As an introduction to foundry work, this 
book succeeds admirably in providing for the 
reader a basis on which a young moulder, or 
foundry student, may prepare himself for 
immediate application to production work. The 
examples are clear and are evidently founded 
on first-hand knowledge by the author. The 
matter contained in the book can be well re- 
commended as useful to the practical moulder 
and as a preamble to the student who will even- 
tually study the foundry and its products tech- 
nically and metallurgically. The inclusion of 
some elementary examples of plate and 
machine moulding and reference to other types 
of melting furnaces, in addition to the cupola, 
would appear to be omissions to be rectified in 
future editions. 


Everybody’s Book of Electricity. By R. Barnard 
Way. Published by Percival Marshall & 
Company, Limited, 60, Kingsway, London, 
W.C.2. Price is. net. 

“A little knowledge is a dangerous thing,” 
and the reviewer, having had much works’ ex- 
perience, counsels leaving electrical matters to 
the electricians. At home, however, it is a 
different matter, and this little handbook, run- 
ning to about 115 pages, is ideal for helping 
the amateur intelligently to carry out minor 
repairs to the various electrical gadgets form- 
ing the normal equipment of a modern house- 
hold. 








Catalogues Received 


Anti-Gas Filtration Plant for Air-Raid Shelters. 
A folder received from Keith Blackman, 
Limited, of Mill Mead Road, Ferry Lane, 
London, N.17, describes and _ illustrates plant 
they have designed for either the straight ven- 
tilation of air-raid shelters or including the fil- 
tration of poison gas to render it innocuous 
before delivery. The plant is designed for 
either manual or electric operation. With some 
models an electric heater in the diffuser is in- 
cluded. 


Electric Motors. A twelve-page booklet re- 
ceived from Newman Industries, Limited, of 
Yate, Bristol, tells of an effort, starting with the 
creation of a new factory in 1938, to provide 
industry with a wide yet limited range of elec- 
tric motors. The object has been so to design 


the totally-erclosed fan-cooled motor as to give 
it as wide a field of application as possible. This 
has been done by taking cognisance initially of 
working in dusty, damp, or chemically laden 
to 15 h.p. 


atmospheres. The range covers 4 
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Random Shots 


There is nothing like a war for bringing ott 
one’s capacity for optimism or pessimism, ard 
for super pessimism the prize can surely be 
handed to the man who suspected that the shell 
holes shown in the photograph reproduced in 
the Press recently of the “ Admiral Graf Spee ” 
were painted in by an artist employed by the 
Ministry of Propaganda! 


* * * 


An optimist, on the other hand, is he who 
hopefully gets out a few tools a week before 
Christmas and leaves them handy on the kitchen 
table. He, at least, hopes to be able to toast 
his family’s health in something stronger than 
water and at someone else’s expense into the 


bargain. 
* * * 


Incidentally, there is a little carol which will 
not be very popular amongst the crew of the 
late “Graf Spee” this Christmas. It begins: 
“I saw three ships a-sailing in.” 

* * * 


Anyone who feels that the particular Control 
Committee which affects his sphere of work is 
not having quite the success that perhaps it 
ought to have, need not feel depressed about it. 
Let him remember the advice of that great 
statesman Masaryk, who, when working on a 
new Czech encyclopedia, suggested that his 
colleagues should work for a year in order to 
get practice and experience and then burn all 
they had written ! 

* * * 


One wonders if there will be a considerable 
drop in the sales of clockwork trains and other 
mechanical toys this Christmas. Now that so 
many fathers have joined the Balloon Barrage 
or the Auxiliary Fire Services and the like, they 
will have enough toys to play with already. 


* * * 
Taking the conceit out of one 


Son: “ What good are you, Daddy?” 

Dappy: (nonplussed at such a searching ques- 
tion and wishing to gain time): “ Why do you 
ask that, my boy?” 

Son: “ Well, you are teaching me to be some 
good in the world when I grow up, and I just 
wanted to know what good you are now that 
your parents have finished their job.” 


* * * 


The latest issue of the Hammond Lane 
Foundry’s magazine is a good number; it con- 
tains a story by “Marksman”! There are a 
number of others worth a laugh, and what better 
compliment than to quote, in turn, the best of 
these? 

The workmen were removing paint from the 
top of the tower when the foreman called to 
them from below. The painter leant over to 
listen, and as he did so brought the full blast 
of the blow lamp against his mate’s ear. The 
mate took no notice for a moment, and then 
said: “Somebody ain’t ’alf talking about me, 
Alf.” 


* * * 


Extract from a third form geography test:— 
“The equator is a Maginot Line round the 
middle of the world. It is very hot there.” 
* * * 


The door-to-door salesman is not getting away 
with it as easily as he used to. Housewives are 
getting bolder: 

“Tf you don’t go away in half a minute, I'll 
. . . began one the other day. 

But the salesman was, as usual, equal even to 
that occasion. “Let me see,” said he, diving 
into the case, “ what can I sell you in that little 
half-minute? ” 

** MARKSMAN.” 
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Sicretary: J. D. D. Davis,9, Royal Metal Exchange, Swansea. 
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A Preliminary Study of Gases in 


Cast 


lron 


_PART I.—SURVEY OF EXISTING KNOWLEDGE 


By WM. Y. 


The work of the Committee of the Hetero- 
geneity of Steel Ingots includes, besides its own 
findings, an excellent bibliography, of which the 
following are some extracts. Although the re- 
sults cannot be directly applied to cast iron made 
under foundry conditions, many useful pointers 
can be taken for lines of research in the matter, 
although the author’s own work was carried out 
before reference was made to these reports, and 
the extracts are included here as a basis for 
discussion and reference. 

OXYGEN BIBLIOGRAPHY (EXTRACTS) 
A. Wiister and E. Piwowarsky, 1927 

An apparatus for measuring the quantity of 
gases in molten metals, especially steel, and for 
analysing the gases. It consists in the main 
of a steel container, capable of containing 2.2 kg. 
of liquid steel, into which samples can be drawn 
by suction direct from the furnace bath. The 
container is first evacuated by a high-vacuum 
pump; when the container is full the vacuum 
causes the gases to evolve, and these are re- 
moved by a mercury pump to a gas collector 
and analyser. 

R. Kjerrman and L. Jordan, 1928 

The authors refer to oxygen in cast iron (solid) 

from 0.01 to 0.04 per cent. 


NITROGEN IN IRON AND STEEL 
Harbord and Twynam, 1896 

Nitrogen exists in two conditions in steel :— 
(a) in the free state, being mechanically occluded 
in the metal, and (5) as fixed nitrogen, in com- 
bination with some other element. The amount 
of nitrogen was not connected in any way with 
the good or bad qualities of the steel. 

Braune, 1905 

Braune found nitrides Fe,N and Fe;N in 
studies on the blast furnace. 

Brittleness in steel has been attributed by 
many workers to nitrogen. 

J. H. Andrew, 1912 

Iron and iron-carbon alloys absorb small 
amounts of nitrogen when melted under a high 
pressure of the gas. The absorption of 0.3 per 
cent. of nitrogen entirely suppresses the critical 
changes in pure iron, and prolonged heating in 
vacuo is required to denitrogenise the metal. 
The absorption of 0.25 per cent. of nitrogen by 
a 0.6 per cent. carbon steel lowers the Ar, point 
to a marked degree. Nitrogen tends to retain 
carbide in solution in iron. 

N. Tschischewsky and N. Blinow, 1914 

Experiments show that vanadium and titanium 
do not eliminate nitrogen in iron. Nitrides of 
vanadium and titanium being soluble in iron, the 
presence of these elements may even tend to in- 
crease the percentage of nitrogen in iron. 


N. Tschischewsky, 1915 


rhe results of an exhaustive investigation on 
the influence of nitrogen on steel are reported. 


Those include experiments made to ascertain the 
coucitions under which nitrogen passes into steel 
during manufacture ; the influence of carbon on 


ombination of nitrogen with iron; the in- 
*nce of manganese on the absorption of nitro- 
gen by iron; the influence of silicon and of 
‘ninium on the combination of nitrogen ; the 
‘tallography of iron nitride and the influence 

the mechanical properties of steel, which, 
according to the author, is wholly injurious. 
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BUCHANAN 





In order that a proper appreciation of the 
subject of gases in cast iron may be gained, 
the author of this Paper (which was pre- 
sented to the Scottish Branch of the Institute 
of British Foundrymen) prepared this sum- 
mary of the available literature. We 
strongly recommend that this be carefully 
studied before passing on to Part Il of Mr. 
Buchanan's Paper (to be published next 
week) which contains a description of the 
author’s experimental work and his deduc- 
tions—one of which is revolutionary—as 
applied to cast iron. 











S. W. Miller, 1919 
The brittleness of electric welds is attributed 
to the presence of iron nitride. Oxy-acetylene 
welds made with low carbon materials have 
much greater ductility and resistance to shock. 


F. Wiist, 1922 

The results of Wiist’s work show that the 
nature of the raw materials has no particular 
influence on the nitrogen content of basic- 
Bessemer steel, that the quantity of nitrogen 
taken up increases with the temperature of the 
bath, and that a high blast pressure probably 
promotes the taking up of nitrogen. The nitro- 
gen content can be lowered by cooling the bath 
with scrap additions. 


N. Parravano and A. Scortecci, 1924 
In ferro-vanadium, the gaseous and combined 
nitrogen is lowered by melting, but in ferro- 
manganese the total nitrogen remains unchanged. 
In other ferro-alloys the combined nitrogen is 
increased from five- to nine-fold on melting. 


J. Kent Smith, 1925 
The low-temperature reduction of iron in the 
blast furnace is advocated as a precaution against 
the absorption of nitrogen. 


F. Adcock, 1926 
Nitrogen is rapidly absorbed by chromium in 
the liquid state, and alloys containing up to 3.9 
per cent. nitrogen can readily be obtained. 
Alloys of iron and chromium, both in the liquid 
and solid states, take up nitrogen at high tem- 
peratures and in general the quantity of nitro- 
gen taken up increases with the chromium con- 
tent. Penetration of the metal by nitrogen 
appears to be especially rapid in the vicinity 

of the crystal grain boundaries. 


L. W. Schuster, 1932 

In a chromium steel containing 0.75 per cent. 
of manganese but free from carbon, nitride 
needles are not inhibited when the chromium 
content is 0.83 per cent., but are inhibited when 
that element is raised to 1.01 per cent. With 
a reduced manganese more chromium is re- 
quired. 


L. Barduc-Muller, 1914 

The gases were extracted from a cast of 550 
kg. in weight by the vacuum method (hot-extrac- 
tion) and 1,159.8 litres of gas was obtained, of 
which 147.7 litres consisted of nitrogen and 604.3 
litres were hydrogen. The remainder was mainly 
carbon dioxide and monoxide. The effect of the 
gases on the properties of the steel was not 
studied. 
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*“ Gases in Iron and Steel,” 

by T. Swinden and W. W. Stevenson, 1935 

Summary of Observations 

(1) In the absence of carbon above, say, 
0.02 per cent., oxide of iron does not cause 
unsoundness. 

(2) In the presence of carbon, violent reactions 
occur in oxidised iron. 

(3) Passing gas through deoxidised iron and 
mild steel has the following effects :—({a) Hydro- 
gen—unsoundness ; (b) nitrogen—no unsound- 
ness; (c) hydrogen followed by nitrogen—no 
unsoundness. 

(4) Passing gas through oxidised iron and mild 
steel has the following effects: —(a) Hydrogen— 
unsoundness often showing large holes intern- 
ally; (b) nitrogen—no effect; (c) hydrogen fol- 
lowed by nitrogen—no unsoundness where the 
carbon is low, but in “rimming steel” type 
unsoundness persists; (d) carbon monoxide— 
slight unsoundness; (e) carbon dioxide—no 
effects. 

Brief Discussion of the Results 

The foregoing observations may be regarded 
as indicating that :— 

(1) The solid solubility of nitrogen and carbon 
dioxide is not seriously lower than the liquid 
solubility, and these gases are apparently inert 
under experimental conditions recorded. 

(2) The solid solubility of hydrogen is con- 
siderably less and that of carbon monoxide 
slightly less than the liquid solubility. |The 
authors, however, recognise that the evidence 
presented by them is not entirely conclusive on 
this point in that there are no means of dif- 
ferentiating between unsoundness due to reaction 
and unsoundness due to gas coming out of solu- 
tion. This work to be supplemented by work 
of a different character carried out in the vacuum 
fusion apparatus. 

(3) In addition to the oxide/carbon reaction 
there is evidence of oxide/hydrogen reaction 
producing blowholes. 

(4) In killed steel the effect of hydrogen can 
be removed by a subsequent passage of nitrogen, 
and an otherwise risen and blown ingot con- 
verted into a solid piping ingot. 

(5) In unkilled steel the effect of passing nitro- 
gen subsequently to hydrogen has not been to 
promote greater soundness under experimental 
conditions recorded. This may possibly be due 
to acceleration of the oxide/carbon reaction. 
Note that in the case of electrolytic iron melt 
(3i), nitrogen subsequent to hydrogen gave an 
almost solid ingot. 

The authors think it will be conceded that the 
results are of interest and in several directions 
novel. They have shown, apart from the well- 
known iron-oxide/carbon reaction producing 
blowholes by the formation of carbon monoxide 
gas, that passing hydrogen, and to a lesser 
extent carbon monoxide gas, causes unsound- 
ness, whilst nitrogen and carbon dioxide are 
inert ; moreover, that the effect of hydrogen can 
be eliminated, presumably by the removal of 
hydrogen, by subsequent passing of an inert gas 
like nitrogen, at least under certain conditions. 

That hydrogen is present in the gases evolved 
when solid steel is heated as well as in the 
blowholes of blown steel has been proved ac- 
cording to the evidence of previous workers, and 
it is generally conceded that during manufacture 
the steel has ample opportunity of absorbing 
hydrogen from the furnace gases. 

It is not so clear how the content of hydrogen 
can be controlled in normal steelmaking prac- 
tice, and the authors have yet to determine the 
effect of nitrogen treatment on the physical pro- 
perties of steel. 


“Formation of Graphite in Grey Iron,” 
by Alfred Boyles, A.F.A., 1938 
(Annotated Abstract) 

“17. It was observed that certain grey iron 
alloys freeze white when melted in hydrogen 
and slowly cooled. The resulting white iron is 
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restored to its original condition by melting in 
air, or rendered still softer by melting under 
reduced pressure. Such changes are attributed 
to an absorption of hydrogen by the iron, the 
extent of which is governed by the amount of 
hydrogen in contact with the molten metal, by 
the pressure in the furnace and by the tempera- 
ture, inasmuch as the solubility of hydrogen in- 
creases as the temperature is raised. 

“34. The behaviour of hydrogen during 
freezing can only be surmised from what is 
known of its action on pure iron. According 
to Sieverts, the solubility of hydrogen in iron 
changes with temperature as in Fig. 29 [not re- 
produced here]. An abrupt change occurs at the 
melting point. Therefore, hydrogen would be 
expected to segregate during freezing in the same 
manner as sulphur because its solubility in the 
solid is less than in the liquid state.” 

Note. This is typical of the state of know- 
ledge on the subject—continual quoting and re- 
quoting on the subject. 


“37. Sulphur and hydrogen were found to 
work in the same way though not quite equiva- 
lent, i.e., low sulphur and high hydrogen did not 
produce quite the same effect on the carbide 
as high sulphur and low hydrogen. Hydrogen 
in absence of sulphur did not have any great 
effect on iron-carbon-silicon alloy but sulphur 
is effective in absence of hydrogen. 

“72. In hypoeutectic grey irons, the graphite 
flakes form during freezing of the eutectic and 
grow radially from the crystallisation centres 
of the eutectic liquid. With a given rate of 
cooling, the size of the graphite flakes is deter- 
mined by the rate of graphitisation along the 
solid-liquid interface. Sulphur and hydrogen 
in solution in the eutectic liquid decrease the 
rate of graphitisation, and the segregation of 
these elements produces composition gradients 
around each crystallisation centre.” 


H. A. ScHwartz asked in the discussion 
whether hydrogen content had been determined, 
and Mr. BoyLEs replied that he did not know, 
but it would be very difficult to determine. He 
also said that he believed that the amount in 
solution at the time of freezing was the signifi- 
cant thing. 


_Note. This is about the best available indi- 
vidual attempt on cast iron so far found, but 
is confined to the effect of gas on the micro- 
structure. 


“ Silicon and Manganese as Deoxidisers in Cast 
Iron,” by A. H. Dierker, A.F.A., 1934 
(Annotated Abstract) 

_ “9. Just how much oxygen may be present 
in molten cast iron is not known. However, 
it is probable that any cast iron melted by ordi- 
nary commercial methods will contain oxygen in 
sufficient amount to affect the physical proper- 
ties of the material when solidified. Assuming 
that some FeO is present in superheated molten 
metal it is possible to visualise the reactions 

that take place as the temperature drops.” 

No attempt was made to find how much 
oxygen was present, and it will be noted that 
this work is carried out by deduction and the 
application of steelmaking theory. 


“Formation of Flaky Graphite in Cast Iron,” 
by K. Mityashita, 1937 
“ Metals and Alloys” Abstract 

In those irons in which N is below 0.0015 per 
cent. the eutectic arrest appeared always at a 
constant temperature, and very fine, uniformly 
distributed graphite was obtained ; when N con- 
tent in the Fe is above 0.0020 per cent. the 
eutectic arrest occurs in steps, and flaky graphite 
colonies surrounded by fine graphite and free 
cementite were obtained. 

In the B.C.I.R.A. Index to Research Reports 


(Continued at foot of next column.) 
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Shot-Blast Practice 
Mechanised 


It is on record that a foundry machine was 
once verbally condemned because “ it was stand- 
ing idle for ninety per cent. of the time.” Since 
this statement was voiced, manufacturers of 
efficient foundry machinery have made it part 
of their business either to modify their machines 
so as to incorporate within them modern 
handling methods, or to co-operate with the 
firms supplying such plant. In the very early 
stages of the development of the Wheelabrator, 
consideration was given to the former of these 
two systems, and it first made its appearance in 
this country in combination with the Tum-blast. 
The machine is readily filled from a skip sus- 
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chipping. These difficulties are largely solved 
by the introduction of the rotary-type model, 
but where large tonnages have to be shot-blasted 
the handling difficulties are minimised by inccr- 
porating within the Wheelabrator body a rubber 


belt conveyor. As will be seen from our illus- 
tration, the belt is fed by and feeds lines of 
gravity roller pathway. 

The output of the plant illustrated is based on 
the area of the 40-in. wide rubber conveyor belt 
that passes beneath the action of the blast from 
the two wheels, and the tonnage cleaned there- 
fore depends upon the thickness of the castings, 
The blast is effective over the full width of the 
belt, which is arranged to travel by means of a 
variable-speed gear from five to fifteen feet per 
minute. 

The two wheels are operated by 15-h.p. 


A CONTINUOUS AIRLESS WHEELABRATOR SHOT- BLASTING PLANT. 


pended from above or running up an inclined 
plane. Emptying is effected by reversing the 
direction of the apron. 

This system, essentially a batch method, satis- 
fies the majority of foundry requirements, but 
there are many concerns making flat castings 
for stove-grate work, typewriter parts and for 
many other uses, who rightly fear loss through 


motors, whilst the band conveyor utilises one 
of 5 h.p. For the elevation of the shot there 
is a motor of 14 h.p., and a further one of 
10 h.p. for exhausting the dust. 

The Wheelabrator is manufactured for the 
British market by Tilghman’s Patent Sand Blast 
Company, Limited, of Atlantic Works, Broad- 
heath, near Manchester. 








and Translations, 1924-1932, no record appears 
concerning any work on gas in cast iron. 

The treatment of liquid cast iron by bubbling 
gas through for refining the graphite has been 
carried on, but this is a different matter alto- 
gether. 


Other Abstracts 


W. West (FOUNDRY TRADE JouRNAL, May 11, 
1939) points out that the study of gas in liquid 
cast iron is essential and suggests that perhaps 
a certain amount of gas may be beneficial in 
reducing shrinkage. This, however, would have 
to be proved by suitable research on the matter 
because others have suggested that interdendritic 
porosity is caused or exaggerated by gas at solidi- 
fication temperature. 

Norbury (B.C.1.R.A.), in the same discussion, 
expressed the opinion that blowholes were caused 
by hydrogen, e.g., by steam passing through the 
metal in the first place, but did not refer to any 
particular investigation on the point. ; 

Faulkner (FOUNDRY TRADE  JouRNAL, 
August 11, 1938).—This article might be quoted 





in full, but take one short reference in par- 
ticular: “Every foundry metallurgist who is 
familiar with researches on the influence of 
hydrogen on iron and steel would like to have 
the experiments repeated with cast iron as the 
liquid to be treated... .” 

H. C. Hall (FOUNDRY TRADE JOURNAL, June 24 
and July 1, 1937).—Pinholes or cavities are 
formed in sand castings during change of state 
by disengagement of hydrogen, carbides of 
hydrogen, and carbon monoxide. 





Trends and Progress in Iron and Steel 

Having occasion to bring an article on “Iron 
and Steel,” written in 1927, up to date, the editor 
of “Metal Progress” states that these were the 
necessary major additions:—({(1) Desulphurisation b) 
sodium carbonate ; (2) revival of Bessemer steel fo: 
fast machining work; (3) slag control in open 
hearths ; (4) grain-size control; (5) high-frequenc' 
melting ; (6) continuous wide strip mills; and (7) 
rimming steel. The section on alloy steels had to 
be entirely rewritten and extensive revisions were 
necessary to the notes on heat- and corrosion- 
resisting steels. 
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Gypsy Brass Founders 


By A. CHAPLET 


(Translated from “ Cuivre et Laiton”’) 


Horse copers in one place, tinkers in another, 
and usually tricksters, the gypsies—a strange 
nomadic people found throughout Europe—well 
know how to adapt themselves to circumstances 
so as to scrape a living. Thus, in certain re- 
gions, they have for centuries carried out brass- 
foundry work, truly a strange trade for a 
nomad, when one thinks of the plant and organi- 
sation of the modern shop. It should be borne 
in mind, however, that colonial exhibitions have 
shown the products of primitive negroes in the 
form of small brass statuettes, to which collec- 
tors attach importance since negro art has be- 
come popular. 

So long as large castings are excluded, brass 
casting can be undertaken even with the most 
rudimentary apparatus, and this is accomplished 
in the curious primitive technique of the gypsy 
brass founders. 


The Galician Zlotars 
The zlotars of Galicia have been studied by 


various anthropologists, attracted no doubt by 
the strangeness of this tribe and the thought 


YS 


1 AND 2.—CRUCIBLE AND BELLOWS. 


Fics. 


that the trade in which they are specialists pro- 
bably goes back to prehistoric times. It is from 
the reports* of these scientists that the follow- 
ing facts have been assembled. 

At the end of the last century these founders 
were few in number, and it was difficult to 
study them at close quarters, mainly because 
they were nomads, and also because charges of 
thefts were usually hanging over them and they 
were somewhat dangerous. For centuries the 
gypsy brass founders have been pursuing their 
trade. In 1496 Vladislas, King of Hungary, 
was ordering cannon balls from the chief of a 
gypsy tribe, Polga, and in 1565 the Turkish 
general Mustapha gave a similar order, so the 
practical craftsmen were working for both the 
Cross and the Crescent. 


Gypsy Foundry Specialities 

The zlotars either cast articles for sale by 
peddling, or to order through accepting old 
metals for remelting. Principal among these 
goods were the following. 

Small belts, especially for harness and for 
cattle wandering in the forests. 

Alpenstocks, which mountain climbers often 
use as heads to their sticks. Nowadays sticks 
of this type, but factory-made, are often sold 
to tourists in the Carpathian countryside. 
Buckles and decorative medallions for belts, 
these belts being part of the national costume 
Suc» as one sees to-day, for example, in the 
neighbourhood of Zakopane (Poland). 

Crosses for bead collars, which adorn the 
hecxs of most young peasants. 





* specially Bataillard’s monograph, “The Zlotars, also called 
= zvonkars, Gypsy Bronze and Brass Founders in Eastern 


er ® and Bukovina,” published in 1878, in the Memoirs of the 
opological Society, Paris. 





Pipe cleaners in the form of fairly long 
needles. 

This list is not complete, as some founders 
seem to have specialised in jewellery. One 
gypsy craftsman also cast parts of threshing 
machines. 


Gypsy-founders’ Raw Materials 


The zlotar founders were not too particular 
as to the type of alloys they used in their foun- 
dries. According to Bataillard, “.a customer 
would bring a sackful of old objects of copper, 
brass, zinc and tin.” These gypsies knew how 
to use the different copper alloys. According to 
Kopernick, “their production to-day includes 
bronze, brass and white metal. Bronze is used 
exclusively for bells, the principal product of 
their trade. Most of the castings were of brass 
and included rings, crosses, mantle pins, collar 
clasps, belt medallions, stick handles in the form 
of alpenstocks, and agricultural-implement parts. 
Finally, they made ear rings from white metal.” 

The base material is generally scrap brass, 


RAMMED-Up Top Parr. 


existing in various forms. Copper, tin, white 
metal and (in rare cases) zinc are added to the 
liquid metal. Whilst the zlotar founders make 
great use of borax, and know all about sal- 
ammoniac, they rarely use the latter, except for 
soldering castings. 


Plant used in Primitive Foundries 


The foundry tools included a graphite crucible 
of the type currently used in metallurgy (Fig. 1), 
of which the capacity varied from one to six 
litres, and a bellows made from a roughly- 
curried leather bag (Fig. 2). The end of the 
funnel-shaped bellows (d) carries a wooden 
tuyere (a) terminating in an iron ferrule. The 
opposite edges of the bag are attached to two 
wooden boards (5, 5), serving the purpose of 
opening and closing the bag, made possible by 
straps attached to the boards, through which the 
fingers can be passed. The bag is filled with 
air by opening it [the valve] and lifting, after 
which it [the valve] is closed and lowered by 
pressing against the floor, thus furnishing a 
supply of compressed air. These rustic bellows 
have the advantage of conversion to a haver- 
sack when the foundry was moved on. 

For moulding, iron boxes are used. The box 
used in connection with the bells (Fig. 3) is 
made up of two parts. The top box (A) is the 
larger one, and takes the form of a hollow 
cone with a truncated top. The height of the 
cone is 12 cm., the diameter of its base a’ 15 cm., 
and that of the top opening a 10 cm. The 
upper edge is clean cut, whilst the base opening 
carries an external horizontal flange (b) 3 cm. 
wide. In this flange are cut two diametrically 
op” site slits (c,c) 5 mm. wide, through which 
can pass two iron pins (e,e). These pins are 
attached to the upper edge of the bottom box 











Fics. 3 To 5.—BELL MOULDING. Fic. 3.—THE Two Box-Parts. 


425 


B. This bottom box is a low, wide cylinder, 
also made of sheet iron. It is 5 cm. high by 
15 cm. diameter. The lower edge is clean cut, 
whilst the upper one carries a small external 
flange (d), 1.5 cm. wide, for supporting the 
pins (e,e), which are 3 cm. long and a little 
less than 5 mm. thick. 

The two parts of the assembly (A and B) are 
placed one on the other, the flange b of the top 
box resting on the flange d of the bottom box, 
and the lateral pins e,e of the latter passing 
through the slits c,c of the former closes the 
apparatus. 

The second box (Fig. 10) is used for various 
small objects and consists of two parts exactly 
similar (A and B). These form the contour of 
an oblong box of which one end is a right angle 
and the other rounded. Each part, made of 
sheet, is 25 cm. long by 20 cm. wide 2nd 45 mm. 
deep. The edges are clean cut and form a 
perfect fit. The convex top of each part is fur- 
nished with a 4 cm. long split tube, and these 
two split tubes form on assembly a cylindrical 
opening (b) of 3 cm. diameter. Centrally, along 
each side of the lower part A, there is a small 
iron pin (c) which engages with a handle or 
buckle (d) soldered on to the side of the top 
box (Fig. 11). By this means the two parts are 
rigid when assembled. 


The accessory tools of the zlotars are:—A 





Fic. 4.— 
Fic. 5—MouLp RAMMED UP AND TURNED OVER. 


small portable anvil to be sunk into the ground’; 
a hammer and pair of blacksmith’s tongs; one or 
two files, one or two chisels, a gouge, a stone 
polisher, and sieve for the sands, etc. 

Two cases can be cited of the making of the 
mould into which molten bronze is to be poured. 
The principle of the process is sometimes to 
reproduce an already existing object, such as a 
ring, a cross, a bell, etc., in bronze or brass, 
from which the mould is directly prepared, and 
sometimes from a pattern which the zlotar him- 
self prepares according to his fancy or to order. 
These may be crosses, rings, plaques, clasps and 
the like. The zlotar makes the pattern either in 
wood or wax. In the former case, he uses only 
a pocket knife and a chisel, in the latter case his 
fingers, a knife, and sometimes a chisel or a 
needle may complete his requirements. 

The following is a description of how the 
gypsy founder, Vasile, made at Valdai a repro- 
duction of a Russian bell, 7 cm. high by 8.5 cm. 
wide at the base. The zlotar always worked 
squatting. In this posture he placed before him 
a small wooden board on which he placed his 
bell pattern, bottom downwards, and surrounded 
it by the sheet iron top box (Fig. 3, A, and 
Fig. 4). A boy brought to him the necessary 
quantity of slightly damp ordinary sand and 
clay. To save time, this zlotar did not sieve 
them, as is the rule, but pounded and kneaded 
them carefully in his hands, always picking out 





* The anvil is of the ordinary shape and is of iron. It is made 
up of a massive body, of which the upper surface ends squarely 
at one end and an obtuse angle at the other. This body rests 
on an equally massive base (relatively short), which becomes 
narrow towards the base for fixing in the ground. The Caldarari 
anvil, which the author has described elsewhere, is also of iron, 
but is much less massive, and the pointed portion entering the 
ground and serving as a base plate is conch lonaer. Failing a 
* = anvil, the back of an axe, sunk in the ground, would take 

lace. 
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any small pebbles or grains of sand deemed to 
be too large. Normally a mixture of sand with 
a fifth or sixth of clay, riddled and well kneaded, 
gave a mixture sufficiently plastic for making 
good moulds for casting even the small objects. 
The plastic mixture is placed a little at a time 
into the box, and during the filling process the 
zlotar well rams the mixture around the pattern 
by means of a hammer shaft. When the box is 
filled to the top edge, the excess is scraped off 
with a single movement of a small wooden ruler 
(Fig. 4). eas , 

Having done all this in a few minutes, the 
craftsman takes a handful of wood embers, puts 
them into a cloth bag and crushes them with 
hammer blows, to produce a certain quantity 
of carboniferous powder. He then turns over 
the mould, now bottom uppermost with its 
contents, sand and bell-pattern, which is firmly 
held there. He then takes a wisp of tow, which 


Fig VI! 





Fics. 6 To 9.—Fic. 6—Top HALF-MOULD STRIPPED. 





FOUNDRY TRADE JOURNAL 









half throats being turned uppermost (Fig. 11). 
He starts by filling the bottom box A with the 
sand, ramming it strongly with hammer blows 
and neatly scraping off any excess sand at the 
level of the edge of the box. Having thus 
obtained an even and level surface, he places 
on it his objects, starting at the top and work- 
ing downwards so as te ensure the best dis- 
tribution of the metal poured into the runner, 
which is introduced all at once. Then he care- 
fully presses each objeci to be moulded into the 
sand to half its depth. After dusting the pro- 
jecting portions and the whole of the surface 
of the mould with fine charcoal powder, he 
then puts on the top box B, fastening by the 
pin and buckle arrangement. He then little 
by little fills the inside of the second box and 
finishes by strongly ramming it and strickling 
off the excess sand. 

To free the patterns, he first very carefully 





Fic. 7.—PATTERN. 
Fic. 8.—Botrom HALF. FiG. 9.—MOoULD ASSEMBLED FOR CASTING. 


he dips into the powdered charcoal, and by thislifts the top box and puts it on one side, the 


means powders the interior of the bell and the 
free surface of the mixture of sand and clay 
at the base of the mould. This done, he 
attaches the second box part, flange d on 
flange b, the pins e passing through the slits c. 
Then, carefully filling the pattern with well- 
prepared sand, he rams up more firmly the 
interior of the pattern and then the box part B, 
until the contents reach the top edge of box 
(Fig. 5). 

The moulding part finished, the craftsman has 
now to free the pattern. To do this, he turns 
over the two box parts and their contents, 
bottom downwards, on to a wooden board. 
Then, from the outside, he pierces a small 
funnel-shaped hole, reaching just to the ring 
of the bell. He next grasps the part A around 
its top edge wtih the fingers of his left hand, and 


Dessus 


hollow prints of the objects uppermost. These 
impressions as well as all the free surface of 
the mould are covered with a light layer of 
charcoal powder, which adheres to it. Having 
before him the bottom part of the mould with 
the patterns protruding, the zlotar has to 
make channels or gates for the metal to enter 
the moulds. This he does by using a pocket 
knife. Starting from the inside edge of the 
runner he cuts gates leading to each object of 
the first row, then further gates to the second 
row, and so on. In this operation, as in the pre- 
ceding one, no mention has been made of 
another type of channel called a vent. The 
whole surface is freely vented, using a long 
needle. Considering the raw materials used by 


the zlotars, it would seem that venting was 
necessary. 








































Dessous 


Fics. 10 To 12.—Boxes USED FOR MAKING SMALL OBJECTS FREE FROM 
HOLLows. 


very lightly rapping with a wooden ruler which 
he holds in his right hand, using short sharp 
blows all around the box part, he lifts it with 
the sand and clay mixture which it retains 
(Fig. 6). The mould is then carefully turned 
over and placed with its bottom uppermost. It 
now remains to remove the pattern which en- 
cases the surface of the other half of the mould. 
This is done by grasping the bell with the 
left hand and giving small raps with a ruler 
held in the right hand (Fig. 7), which permits 
the core to be uncovered (Fig. 8). 

The mould being thus made in about a 
quarter of an hour, it is left to dry in free 
air during the time necessary to prepare and 
melt the metal. 


For the moulding of small castings free from 
deep hollows, use is made of a moulding board 
(Fig. 10). The gypsy dismantles the two box 


parts, and places them on a board side by side, 
their edges touching and the hollows of their 


The making of the gates, about a half-centi- 
metre wide and deep, is a most delicate opera- 
tion in moulding, as on no account must the 
pattern impressions be damaged, whilst 
the removal of the loose sand caused by gate- 
cutting is also not easy. The gypsy does all this, 
using a large knife, with admirable skill, patience 
and care. Then he takes out the patterns, which 
also is a delicate operation. All these opera- 
tions from start to finish scarcely occupy half 
an hour. 

_ The two half-moulds finished, they are left, 
like the bell mould, to air-dry, whilst awaiting 
the liquid metal. 

Casting and Stripping Bell Moulds 

After drying, there only remain the assembly 
of the half-moulds, seeing to it that the two 
hollows exactly correspond with each other 
(Fig. 9), and the pouring in of the metal 
through the runner situated above the lug 
(ring) O. 


FOUNDRY TRADE JOURNAL 


DEcEMBER 21, 1939 





There is also the necessity to place in the sar. 
in the bottom of the hole, which will 
occupied by the lug, a small iron hook, of whi 
the middle portion will be held by the meta 
whilst from the lower ring the clapper will | 
suspended (Fig. 9). The positioning of this 
hook in the bottom half-mould should obvious!y 
be done before putting on the cope with its 
runner* already made. 


Small Castings 


In small castings, when preparing for casting, 
the two half-moulds are assembled, placing the 
runner uppermost and reinforcing the boxes 
on each side by two large wooden batons roped 
together at the ends, as shown in Fig. 12. One 
end of these tied-up batons forms a solid 
handle, which the founder holds in his left hand 
while he uses his right hand for casting in the 
molten metal. 

After cooling, the castings are stripped from 
the mould, and they are fettled using a chisel, 
a file and a polisher. For bells, the clapper is 
made from a large iron nail, which the gypsy 
founders get from the blacksmith. For fancy 
alpenstock heads, or toporeks, the surface is 
generally decorated with primitive carving. 


Om D> Oo & 


Disappearance of a 1,000-year-old Art 


At the time when the Polish authorities on 
folk lore gave to Mr. Bataillard the results of 
their interesting investigations, about 1880, there 
only remained but a very few gypsy bronze 
founders in the Carpathians. It seemed 
probable that even then their art had nearly 
disappeared, and it was an event to see one of 
these gypsies carrying out his trade. Nowadays, 
there are no zlotar founders left, except per- 
haps a few old men, who only on very rare 
occasions do any foundry work, and who have 
trained no apprentices. These factors render 
this description all the more interesting. 








Standards for Abrasive Papers and Cloths 


British Standards were recently issued dealing with 
Abrasive Papers and Cloths. The specifications 
have been grouped into two reports, one dealing 
with what are known in the trade as ‘“ Technical 
Products,” and the other with papers and cloths for 
general purposes. The specification for Technical 
Products provides for abrasive papers and cloths 
for engineers, wood working, etc. Copies of these 
Specifications Nos. 871 and 872 are obtainable from 
the British Standards Institution, 28, Victoria 
— London, S.W.1. (Price 2s. 2d. each post 
ree. 


British Standard for Calorifiers 


A British Standard has been issued for Riveted 
and Welded Steel, Cast-Iron and Copper Calorifiers 
for Central Heating and Hot-Water Supply (B.S. 
No. 853). The specification, which is one of a 
series of specifications for land boilers issued by 
the Institution, covers steam-heated calorifiers of 
any capacity and water to water calorifiers of over 
50 gallons holding capacity. Requirements are 
included governing the quality of material, the 
construction and workmanship, scantlings and the 
inspection and testing of calorifiers, the heating 
element being dealt with separately. Additional 
provisions are also included in regard to the various 
types of mountings and appliances fitted to calori- 
fiers, an important feature being a graded series 
of standard sizes of relief valves according to the 
size of the calorifier. Copies of the Specification 
may be obtained from the British Standards Insti- 
tution, 28, Victoria Street, London, S.W.1, price 
3s. 8d. post free. 





* At the time of writing this article, the author had not had 
the opportunity of inspecting the small bel's. Since then, he has 
received two round and three flat bells. The larger of the two 
round ones had no clapper nor hook for attaching one. There 
were instead two small internal cavities. apparently intended to 
receive the two ends of a hook, using soldering for this purpose. 
At the bottom of the four other bells, of which three retained their 
clappers, and the fourth the hook suspension. the presence of 
solder was noticeable. The same feature was noticed in a French 
type of bell. It thus appears that very often when bells were 
moulded. an effort was made to insert in the bottom half two 
small bodies to form small cavities in the hase of the bell. This 
method wonld cal! for an additional description, but the method 
described above is nevertheless more usual. 
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Factors in Price Fixing 


By T. McALPINE 
(Concluded from page 412.) 


The principle of fixing prices in relation to 
the profit return required, or expected, on the 
capital investment is so generally accepted in 
industry that it almost seems presumptuous to 
question its accuracy. Yet the writer is con- 
vinced from his own experience that the prin- 
ciple is the wrong one. 

It is contended that profit includes two 
factors: (a) A reasonable rate of interest on the 
capital investment, and (b) a further amount— 
which may be termed “ profit proper ”—pro- 
portionate to the skill exercised in making the 
product. 

The deciding factor in profit is not the 
material included in a product but the work that 
is performed on the material to make the pro- 
duct. In other words it is maintained that profit 
should have a definite relation to conversion 
cost—that is, the total cost to produce, less the 
cost of direct, or productive, material. 

In effect this really means that profit should 
be related to productive capacity. In its final 
analysis, capacity is measured in terms of pro- 
ductive labour and in addition those auxiliary 
services which are essential to labour and to 
the conduct of the business as a whole. These 
auxiliary services are known by the term “ on- 
cost”; therefore, it follows that productive 
labour plus oncost (conversion cost) measures 
the capacity of the business. 

There are, however, varying levels of capacity 
and any price-fixing system should be based on 
normal capacity and normal efficiency. 

It will be realised that the quantity of direct 
material consumed in a given period does not 
directly affect the capacity of the foundry. For 
example, a foundry may work at full capacity 
for several months and yet find that the quantity 
of metal used may vary considerably from 
month to month due to the variety of castings 
made. 

The following figures are assumed to relate to 
the past year’s working of a foundry :— 

£ 

















The ratio of profit to be allocated under 
Method I is :— 
Profit x 100 per cent. _ £20,000 


xX 100 per cent. 
Total Cost I 





= 25 per cent. 

Under Method II two ratios for applying pro- 
fit will be necessary. To obtain the first ratio, 
i.e., the amount necessary to cover the use of 
capital—it will be a matter of deciding what 
constitutes a fair rate of interest on the capital 
investment. On the assumption that 5 per cent. 
is a reasonable rate, the calculation can be 
made in two steps: find the sum represented by 
5 per cent. of the capital investment and then 
ascertain the ratio of this sum to total cost. 


£ 
Capital investment . . ..= 560,000 
5 per cent. of capital invest- 
ment me os = 2500 
Total cost .. aa ..= 80,000 
Rate represented by £2,500 = £2,500 x 100 per cent. 
£80,000 


=3¢4 per cent. 


The second ratio is obtained by ascertaining 
the ratio of the balance of profit to conversion 
cost as follows :— 





£ 
Profit for previous year = 20,000 
Less allocated as interest on capital = 2,500 
Balance of profit = £17,500 





Conversion cost = total cost less metal 
= £80,000 — £15,000 = £65,000 
Ratio of profit to 


hi Nelms ent < 100 per cent. 
conversion cost 


27 per cent. 


These results can now be summarised as fol- 
lows:—Method I: Profit figure is obtained by 
taking 25 per cent. of the Total Cost. Method 
IL: Profit is obtained by the application of two 
ratios :— 

(a) Interest on capital = 34 per cent. of total cost. 

(6) Profit proper = 27 per cent. of conversion 

cost. 
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According to these results it would appear 
that there is little difference in the two methods 
of fixing profit but when quantities instead of 
individual castings are compared, the variations 
will be more pronounced. 

If, as it is maintained, capacity can be 
measured by Productive Labour plus Oncost then 
it will be assumed that the normal weekly capa- 
city of this foundry is £900 (Labour £400, 
Oncost £500). The next step is to find the capa- 
city represented by castings A and B. The pro- 
portion of A will be :— 


Labour + Oncest x 100 per cent. 
£900 


_ £2 + £250 100 per cent. 
£900 1 
£0 16 0+-£1 
00 
= 0.2 per cent. 
This of course means that if the production of 
any week consisted entirely of A castings then 
200 castings would be produced and as the profit 
on each casting (Method I) is £1 5s. then the 
profit for the week would be (200 x £1 5s.) 
£250. If, on the other hand, only B castings 
were produced in any week then there would be 
(0.2 per cent. x 500 = 100 per cent.) 500 cast- 
ings and as the profit on each is 14s. the profit 
for the week would be (500 x 14s.) £350. This 
illustrates an extreme case, but nevertheless it 
demonstrates that the profit of this foundry will 
fluctuate unless A and B castings are always 
produced in proportionate quantities. 

Before leaving this example it may simplify 
matters to show comparative weekly profits for 
the foundry under the two methods of fixing 
selling prices and on the assumption that only 
A castings were made during the week, and, 
alternatively, only B castings (see overleaf). 

The results of Method I show that the profits 
of A and B vary by £100 and this variation is 
due entirely to the fact that £400 more metal 
has been used in producing the latter. The 
foundry had no part in producing the virgin 
metal yet they expect the same profit return 
from it as from their own productive skill. 
Method II shows a profit variation of only 
£12 15s. This variation takes cognizance of the 


= 0.5 per cent, 





100 per cent, 
The proportion of B is x ae 





















































Capitel 4 =, 2 A comparison of the two methods in their fact that more capital is necessary to produce 
.* . - 50, application to castings (A) and (B) can now casting (B) and the extra profit is justified to 
Metal . = ap be considered :— compensate for the additional capital. } 
eid Uh ‘ 98,900 — Method te If a foundry manager were confronted with 
Oneest 36,100 we: (A) “(By —Ss« Statement showing him the individual costs and 
| selling prices of castings (A) and (B) he might 
Conversion cost .. oS 65,000 aad | £44 easily think that it would be immaterial which 
Total cost a 5 0 0 216 0 castings he produced as he would have the same 
a cout .. = anene Profit (25 per cent.) .. 1 5 0 014 0 profit in both cases. The same point would 
rofit (25 per cent. of cost) — 20,000 ; arise if the profit or loss account of one period 
Sales Se £100,000 Selling price .. ..| £6 5 0 £3 10 0 — was compared with the profit and loss account 
; i aes Se ees eS of another period. For example, it might easily 
It will now be necessary to consider the two - _ Method 11. 
methods of fixing the profit margin. As already (A) (B) 
Stated, these are: Method I, A fixed percentage ee Dae - 
of Total Cost, and Method II, (a) A fixed per- €s. d. £s. d. €s. d. £8. d. 
centage of Total Cost to cover the capital in- Metal cost . . “| 010 0 1 0 0 
vestment, and (b) a fixed percentage of con- Direct labour oe oe Ae | 2 0 0 016 0 
version cost to cover the collective skill exer- Onest  -- +» ++ --| 210 0 100 
cheat in making the product. Conversion cost ‘| 410 0 116 0 
f course, if a foundry produces only one ; x ‘ 
particular casting it makes no difference which “ae - j neiiedies naling 
of the two methods is adopted in fixing profit. 3 per cent. of total cost.. 03 1 0 110 
On the assumption that the figures above relate 27 per cent. of conversion cost . .| 14 4 09 9 
‘o a foundry making only two different castings, 17 5 oe oll 7 
the two methods of fixing profit can be simpli- . ,. ; : 
ied. The respective cost of the two castings S¢lling price .. ors spl 
<< ————— be possible for a firm to decrease its profits 
oe (A) | (B) considerably over a period, simply because the 
a a a a .. 6 ee proportionate numbers of each casting produced 
Metal cost. 010 0 100 had likewise varied. 
Direct labour : es Bi 200 016 0 The writer has had occasion to examine pro- 
cost wa iis oy 8 210 0 100 fit and loss accounts relating to different periods 
Conversion cost 410 0 —_— 116 0 and investigations have shown that the cost 
T figures were relatively the same, and the sales 
otal cost £5 0 0 £2 16 O 
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values were in keeping with the cost figures, 
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and yet there was quite a variation in the profit 
earnings of the periods. It was eventually found 
that the cause of the variation was the system 
of determining profits as a percentage of total 
cost, and that the fluctuation in the relative 


output of different castings had thereby caused 
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that all prices should be based on normal costs 
at normal capacity. There are certain cost 
factors which do not vary in proportion to out- 
put, and the tendency is that costs will be pro- 
portionately higher when a foundry is working 
below normal capacity, and proportionately 








Method I. lower when working above. It cannot be ex- 
; pected that the correspondingly higher cost of 
Weekly profit comparisons. working at low capacity can be allowed for in 
(A) (B) selling prices. There are two factors which the 
£ £ management must have always in view, 
Metal .. re - 100 500 namely: (a) They should, as far as possible, 
Labour i 2 400 400 ensure that the ratio of sales income to cost at 
Oncost.. ..  .-. 500 500 normal capacity is constant; (b) they should, 
as far as possible, ensure that the costs are not 
Prete (i eae cent.) : — — increased through working at less than normal 
capacity. 
Sales £1,250 | _ £1,750 In conclusion, it may not be out of place to 
Method II. 
(A) (B) 
#€ad 2£ad gs aa a a} 
Metal .. 100 0 0 500 0 0 
Labour 400 0 0 400 0 0 
Oncost 500 0 0 500 0 0 
Conversion cost 900 0 0 900 0 0 
Total cost ea ae = £1,000 0 0 £1,400 0 0 
Profit (34 per cent. of total cost) .. 31 5 0 44 0 0 
Profit (27 per cent. of conversion 
cost) ee aa ne ar 243 0 0 2438 0 0 
—_———_— 274 5 O wo 287 0 0 
Sales £1,274 5 0 £1,687 0 0 











the difference. Under Method II these wide 
variations could not occur as indeed any dif- 
ference would be accounted for by the difference 
in the amount of capital. 

If, as has been shown, complications can set 
in where oniy two types of castings are pro- 
duced, how much more complicated will it be 
for a foundry which produces hundreds of 
different castings! Take the case of an iron- 
founder who may receive a large contract on 
a cost plus profit basis, and he has to produce 
this in conjunction with his ordinary work. The 
method of determining profit will make a big 
difference to this ironfounder, and now that work 
is likely to be placed more and more upon this 
principle it is only natural that foundries should 
consider what is a true basis for determining 
this profit. 


General Remarks 


It is astonishing that many foundries when 
quoting for comparatively small castings insist 
upon showing these as a cost per cwt. Surely, 
instead of putting a price of 70s. per cwt., which 
some castings may warrant, it would be better 
to show these as, say, 9d. each. In the writer's 
Opinion it would have a better effect on the 
purchaser. If a prospective order requires 
special equipment in the nature of box parts 
and patterns, it is advocated that this should 
be shown apart, and the price of the casting 
should in no way include the cost of this equip- 
ment. By taking this obvious precaution a 
buyer is in the favourable position of seeing the 
price he will be called upon to pay for future 
orders. This again produces a better psycho- 
logical effect. 

It is one thing to quote a price and quite 
another matter to obtain it, and on the whole 
prices will be greatly influenced by supply and 
demand. It is most important, however, that an 
ironfounder should know what constitutes a rea- 
sonable selling price, and then he should do 
everything in his power to obtain it. After all, 
other factors quite apart from price can influ- 
ence a customer. Salesmanship means selling, 
but good salesmanship means selling at the re- 
quired price, and this should often make it pos- 
sible to obtain the sales income required. 
Another factor which must not be forgotten is 





repeat that profits should, on the whole, be 
determined by capacity. The writer hopes that 
this discussion has justified this point of view, 
or at least shown that there is much more behind 
determining profits than is at first apparent. 








Juvenile Employment 
Change 


With possibilities of the war making juvenile 
employment more insistent, it might be useful 
to note that the Education (Emergency) Act, 
1939, cancels the provisions which came into 
force on September 1 last, raising the school- 
leaving age to fifteen years and requiring em- 
ployment certificates to enable a young person 
to leave school at 14 years and start work. Now 
—with the proviso that a juvenile cannot leave 
school if the age of fourteen years is attained 
during the term, the rules requiring attendance 
until the end of the term—a boy or girl can 
leave school at 14 years and no employment 
certificate is required. 

In connection with juvenile employment, an- 
other important matter which should be noted 
is that the postponed sections of the Young 
Persons Employment Act, 1938, come into 
operation on January 1, 1940, when the normal 
working week for young persons under sixteen 
years of age (between the age of fourteen and 
sixteen) must not exceed 44 hours and no over- 
time is allowed, these provisions applying under 
the Act just mentioned and under the Shops 
Acts. With the 44-hour week and no overtime 
provisions applying as above, the hours of em- 
ployment codes for such workers under all Acts 
concerning employment will be the same, as 
these provisions have applied to the Factories 
Act (except for special orders) since July 1, 
1939. 

As regards young persons of sixteen years and 
over, the working week remains 48 hours under 
all codes, but such workers can work a certain 
amount of overtime, although the limits are 
different under each particular code ; but space 
forbids details of these rules, which have applied 
for some time and remain unaltered. 
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Founders’ Forum 


Q—What are the fundamental principles to 
be kept in mind relative to the gating and feed- 
ing of non-ferrous castings? 


A.—The correct placing of gates and risers 
is of primary importance in obtaining castirgs 
of maximum quality. In the non-ferrous in- 
dustry there is a tendency for foundrymen to 
rely upon the runner feeding the casting wher- 
ever possible in preference to risers or. feeding 
heads. This is quite a satisfactory practice pio- 
viding steps be taken to prevent the ingress of 
dirt or slag with the metal stream by utilising 
choke gates or plugged basins, etc., where re- 
quired. These devices are more effective for 
production needs than having to rely upon hand 
skimming alone. 


The practice of gating variable-sectioned cast- 
ings in such a way as to get the coldest metal 
into the heaviest parts is not to be commended. 
In order to obtain solidity, steps should be taken 
to ensure that the heavier sections are connected 
with an adequate supply of molten metal at a 
suitable temperature, so that progressive and 
positive feeding can be assumed. Alternatively, 
the rate of freezing may be equalised by the use 
of chills. It is also of considerable importance 
to obtain an even thermal balance by running 
large castings from several points. This mini- 
mises the tendency for casting strains to arise 
and prevents cracking. 


Suggested points to be kept in mind relative 
to the gating and feeding of castings are as 
follow :— 


(1) Gate in such a manner as to obtain as 
far as possible even metal temperature through- 
out the casting. The cross-sectional area of the 
gate should not be less than the section of cast- 
ing to which it is attached, unless a riser is 
adjacent for feeding purposes. 


(2) Heaviest sections should be the last to 
solidify and steps taken to supply hot metal to 
those parts by runners or risers for feeding pur- 
poses. 


(3) Chills or other high heat-conductivity 
moulding materials should be employed to 
hasten solidification of heavier sections, should 
direct feeding be impracticable. (Graphite- 
coated copper chills or silicon-carbide base 
moulding compositions are ideal.) 


(4) Employ well-proportioned risers on sec- 
tions requiring feeding and arrange that the 
metal in the risers is hotter than that in the 
casting. This can usually be obtained by making 
up the metal in the riser with hot metal direct 
from the crucible after pouring. 


(5) Adopt choke gates or suitably designed 
basins for cleanliness and pouring control. 


Q.—What types of moulding machines are 
best suited for the quantity production of small 
gunmetal and brass green-sand castings? 


A.—The most suitable machines for the pro- 
duction of small gunmetal and brass castings in 
green sand are either the plain squeeze or jolt- 
squeeze machines. Jarring machines as a whole 
are not satisfactory, as the fine sands employed 
for this work cannot be rammed to the required 
density by such means. Squeezing machines of 
either pneumatic, hydraulic or electric types are 
particularly suited for moulding shallow castings 
not exceeding, say, 14 or 2 in. in depth. For 
deeper patterns the jolt-squeeze machine is dec- 
finitely to be preferred. With this latter machine 
it is an advantage to have the necessary con- 
trols incorporated for jolting, squeezing ard 
simultaneous action. Turnover machines are an 


added advantage, particularly where deep lif's 
are concerned, and this also facilitates the er- 
ployment of plaster patterns and reverse plates 
in machine moulding. 
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. ° A portable source of water in at least a }-in. 
Metal Clean | ng Hygiene pipe size and not over 25-lb. pressure equipped 
; with a quick-acting valve shall be provided in 
close proximity to the cleaning installation, 
AN AMERICAN CODE OF RECOMMENDED PRACTICES with which operator's eyes may be thoroughly 
washed out with water in case of accidental 
$ A code of recommended good practice for beyond 205 deg. Fah. to eliminate excessive gas- Splashing. Following this first-aid washing the 
S metal cleaning sanitation has been developed by sing or formation of vapours and also prevent injured person should be immediately attended 
: the Industrial Hygiene Codes Committee of the any possibility of the solutions boiling over the by a physician. 
y American Foundrymen’s Association to cover tank. When open steam lines which introduce SOLVENT CLEANING PROCESSES 
: the necessary engineering data in the design and live steam into the cleaning solutions are used, Solvent washing of metal parts consists of 
: operation of metal cleaning units and processes, the tanks shall be provided with adequate over- the removal of grease, oil and dirt, and the 
as well as specifications for personal protection flows. Steam shut-off valves to the tanks shall washing, dipping or spraying with a hydro- 
of workers engaged in metal cleaning wherever be located adjacent to the tanks, but at a point carbon solvent. The solvent dissolves the oils 
such operations may be carried on in the grey where overflowing solutions will not splash on and greases thereby removing them from the 
iron, malleable, steel and non-ferrous branches an operator. metal surfaces. The operation is performed by 
of the foundry industry. This code has been The working level of the bath and overflow hand washing, dipping or spraying, or by inter- 
approved for publication by the board of direc- connection in open tanks shall not be less than mittent or continuous methods. 
tors of the Association. 6 in. below the top of the tank to prevent spillage | Hazards Involved.—Solvents present either an 
y Many foundries have, in addition to casting or splashing. Overflow draining facilities shall accident hazard due to flammability or explo- 
| cleaning departments, pattern, machine and be provided to take care of any overflow of the siveness, or a health hazard due to toxicity, or 
maintenance departments which are considered solution. both, depending upon the type of solvent used. 
integral parts of the foundry operation. Also, Parts cleaned in strong alkali cleaning solu- The hazards become more involved when sol- 
in many instances there are additional depart- tions should be washed or rinsed off to prevent vent washing is only an intermittent operation 
ments wherein further operations are carried on the adherence of alkali to the surfaces of the and no regular facilities are provided for the 
in the processing of materials where this code product that may irritate the skin of those hand- safe use of the solvents. 
may be applied. ling the product later, resulting in possible der- | Safety Precautions.—No open flames, electric 
The purpose of the code is to provide the in- matitis. arcs, smoking or anything else that might cause 
dustry with sufficient engineering, construction Ventilation for Open Tanks a fire or explosion hazard shall be permitted 
y and operating information so that safe prac- Jj the solutions in diate deine toate near the solvent cleaning operations or in the 
tices may be followed and exhaust systems may operated at temperatures in excess > 185 deo. area used for the drying of the solvents from 
be properly designed and installed and the a 18) Ges. the surfaces of the product. Care must be 
i ; , Fah., the amount of general room ventilation to ised t vent drafts from conveyin 
proper personal protection equipment provided, be provided shall not be less than the equivaleat “\<. ee yng 
‘ and is therefore recommended as a guide in of 9 cub. ft. of air per min. per s -" f fl solvent fumes to other locations where fire or 
furthering good practice. An abstract has been ui Pe » Per sq. tt. OF HOOF explosion hazards may exist. 


—m lUENlCU UTC 


Pr ES 


: ; ; space. — i 
made of t : Heated Solvents.—The heating of solvents 
elt Sf sage pas applicable to — Beno yg exhaust fans are necessary shall be avoided if at all possible. When it is 
; ALKALINE CLEANING PROCESER o be installed to obtain the required amount of necessary to heat solvents because of the cold- 
; Ss general ventilation, such fans should be con- ness of the solvent solution, such heating shall 
: General Description of Processes.—Alkaline nected to exhaust pipes, the intake openings of be by means of steam coils and a thermostat 
‘ cleaners are used for the removal of oil and Which are located in close proximity to the tanks shall be installed which will effectively shut off 
grease by either emulsification of the oils or #94 approximately 7 ft. above the floor line. the heat input when the solution temperature 
saponification of the fatty acids in the oils or Ventilation of Hooded or Enclosed exceeds 70 deg. Fah. 
greases and for stripping off of paint by attack- Installations Ventilation 


ing the oil in the paint or japan, which will re- | Whenever alkaline cleaning operations with a | General Ventilation for Open Tanks.—Sol- 
lease the pigments on the surface, and as neutrali- solution above 185 deg. Fah, an be hooded or vent cleaning von that consist of open 
sers after some pickling operations. There are the operation with solutions at any temperature tanks shall be located in work places or rooms 
many alkaline solutions, either straight or com- are contained within a washing machine or an where the amount of general ventilation pro- 
pounded, used to accomplish specific results, and enclosure, the general ventilation requirement vided shall not be less than the equivalent of 
these vary with the kinds of metal to be cleaned can be dispensed with, provided such hoods, 2 cub. ft. of air per minute per sq. ft. of floor 
and the nature and standard of cleaning re- machines or enclosures are connected to exhaust space. When solvent cleaning installations are 
quired. The cleaning solutions are heated and systems and the exhausted air discharged out located in large work places or rooms, the 
in some cases combine either the anodic or of doors. amount of general ventilation required shall be 
cathodic electrolytic processes for certain The exhaust systems for cleaning tanks which equivalent to 2 cub. ft. of air per minute per 
characteristic results. ; are exhausted by means of a canopy hood sus- sq. ft. of floor space as represented by an area 
Hazards Involved.—The accident hazard is in- pended over the tank shall be so designed that enclosed in an imaginary boundary line extend- 
volved in the use of alkaline cleaning solutions the air velocity contour at the edge of the tank ing 25 ft. in all horizontal directions from the 
because of _the danger from burns to the eyes shall be not less than 40 ft. per min. edges of such tanks. 
and the skin of operators. These solutions re- The exhaust system for cleaning tanks or | Where mechanical exhaust fans are necessary 
move the natural oils from the skin and derma- machines that are enclosed, except for the open- to be installed to obtain the required amount of 
titis may result. The health hazard is not parti- ings for the entrance and exit of product, shall general ventilation, such fans should be con- 
cularly involved otherwise, except at the time be so designed that the average air velocity into nected to exhaust pipes, the intake openings of 
when compounds are added to the hot solutions, all openings shall not be less than 100 f.p.m., which are located in close proximity to the tanks 
, and, if added too rapidly, excessive effervescence and in no event shall the volume of air exhausted and approximately 7 ft. above the floor line. 
1 takes place. This gas should not come in con- be less than 50 cub. ft. per sq. ft. of cleaning Canopy Hoods.—The exhaust system for 
: “ + aes the skin or eyes and should not be in- tank area. cleaning tanks — are a y | ——" 
haled. f a cano ood suspended over the tan 
- Personal Protection . PY . ; : 
‘ Alkaline Cleaning Solutions When these ano haan of conten in euent shall be so designed that the air velocity contour 


. . " : 2 d f the tank shall not be less than 
Alkali—The five active alkalis used for With alkaline solutions, the operator shall be 4 - or aie ‘ 
“caners are hydrates, carbonates, silicates, phos- Provided with and wear fabric reinforced rubber 


: : : ; Hooded Enclosures-—The exhaust system for 
‘tes and bicarbonates, the first four represent- gloves, and, if there is a splashing of the solu- cleaning tanks or machines that are enclosed, 


L 

1 

& cleaners that offer considerable safety tion, the operator shali be provided with and except for the openings for the entrance and 
- 

S 

r 


Se. hs 


or V~ “SP tel 


hazards, wear rubber boots and rubber aprons that ex- exit of the product, shall be so designed that 
Suppression of Gassing—Colloids will retard tend below the boot tops. Chemical goggles the average air velocity into ali openings shall 

* evolution of the gassing action by the for- Shall be worn to protect the eyes when there is not be less than 100 ft. per min. 
tion of a foam blanket on top of the solution @29y danger of splashing, and they shall always praying Solvents—If cleaning solvents are 
d, where practical, they should be employed. be worn when making additions to the solution sprayed on the product, such operations shall 
Heat Control on account of the effervescent action caused be conducted within an exhausted enclosure 





. : thereby, or when cleaning the tanks. Cotton with an average face velocity of not less than 
i Keating sag Pac vy solutions are heated to and/or rubber clothing shall be worn by all 100 ft. per min. through the opening in the 
, nd ead 1 cleaning efficiency of the solution, operators when in contact with alkaline solu- enclosure. All spray piping shall be grounded 
s with cleaning equipment shall be provided tions. Woollen clothing shall never be worn to a permanent ground. 


because alkaline solutions readily attack woollen Removal of Solvents from ‘Product.—If the 
drying of product wetted with solvents is ac- 


a thermostat to control the heat input into 


‘he solution and prevent the solution rising textiles. 
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celerated by the use of air jets, the solyent shall 
be blown off the product within enclosures 
which are exhausted to the outside and the 
average air velocity entering the face of such 
enclosures shall not be less than 120 ft. per 
minute. 


Air-Drying of Solvent Product.—lf the pro- 
duct wetted with solvent is permitted to dry 
off in large quantities in the work place or 
room, excessive fumes will be generated, and 
additional ventilation shall be provided with 
not less than 10 air changes per hr. to remove 
the fumes from such work place or room. 
Wherever practical, drying rooms or tunnels 
should be provided that are exhausted by 
mechanical exhaust systems. The mechanical 
exhaust systems shall provide not less than 15 
air changes per hr. within such enclosure, and 
an average inlet air velocity through all open- 
ings in such enclosures of not less than 100 
f.p.m. 


Personal Protection 


All solvent cleaning operations shall be so 
performed that there shall be no splashing of 
the solvent on the operators. Operators shall 
be protected from becoming wet with solvent 
solutions. Some operators are more allergic 
to solvents than others, and it is therefore 
necessary that operators do not become 
splashed or in contact with the solvent to 
prevent skin irritation. Chemical goggles shall 
be worn to protect the eyes when there is any 
danger of splashing, and they shall always 
be worn when making additions to the solu- 
tion. A potable source of water in at least 
a }-in. pipe size and not over 25-lb. pressure 
equipped with a quick-acting valve shall be 
provided in close proximity to the cleaning 
installation, with which operator's eyes may 
be thoroughly washed out with water in case 
of accidental splashing. Following this first- 
aid washing the injured person should be im- 
mediately attended by a physician. 


SOLVENT DEGREASING PROCESSES 


The degreasing process of removing oils, 
greases and solids or insolubles attached to the 
surfaces by the solubles from metal parts con- 
sists of immersing the parts to be cleaned in 
a suitable tank of boiling chlorinated hydro- 
carbons—usually trichlorethylene, _ tetrachlor- 
ethylene, or perchlorethylene. The parts may 
be actually immersed into the solvent or sus- 
pended above the liquid level in the presence 
of saturated vapours or the solution may be 
sprayed upon the parts below the vapour level, 
or a combination of all. 

Hazards. — Chlorinated hydrocarbons are 
toxic. Hence, exposures to the fumes of the 
solvents constitute a health hazard. Chlorinated 
hydrocarbons, when decomposed by the action 
of heat and, in some cases, light, produce hydro- 
chloric acid which is hazardous, and the fumes 
from chlorinated hydrocarbons in contact with 
surfaces over 500 deg. Fah., open flames, weld- 
Ing operations and the like, may produce 
phosgene gas which is highly hazardous. The 
vapours from chlorinated hydrocarbons are 
heavy, and the vapours from the solvents used 
principally in degreasing operations are about 
four times as heavy as air. Hence, great care 
must be exercised that these fumes and vapours 
do not lodge along the floor in pockets where 
they may cause trouble later. 


Location of Degreasing Equipment 

Degreasing machines, tanks and operations 
shall be located in relatively large, airy work 
places and rooms where there is good general 
ventilation, but in no case shall solvent de- 
greasing equipment having a horizontal cross- 
sectional area of more than 5 sq. ft. be located 
in a work place or room having less than 4,000 
cub, ft. unless general mechanical exhaust venti- 
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lation is provided or an exhaust system directly 
applied to the degreasing unit. No equipment 
shall be located closer than 50 ft. to any heated 
surface of over 500 deg. Fah., open flame, gas or 
electric welding operations, or open flames from 
which the products of combustion are not vented 
out of doors because of the heavy fumes that 
might escape from the tank, or the fumes from 
the solvent dragged from the product may come 
in contact with such conditions, causing the 
fumes to decompose into phosgene gas, which 
is highly hazardous. 

Wherever practical, the installation of 
machines or tanks in pits shall be avoided. If 
there are any fumes escaping, fumes being much 
heavier than air will fill up the pit and cause a 
hazard if necessary to have anybody working in 
the pit. If it is essential that pits be used, then 
such pits shall be mechanically ventilated by an 
exhaust system, which will change the air content 
of the pit at least 120 times per hr. when anyone 
is working in the pit, particularly when it is 
necessary to remove the clean-out doors for 
cleaning out the tanks. Such pits shall be of a 
size to enable free access to the clean-out open- 
ings for cleaning purposes. Workmen working 
in pits shall be provided with, and wear, life 
belts attached to life lines, and attendants shall 
be available to perform the necessary rescue 
work, if required, and they also shall be provided 
with and wear fresh-air-supplied respirators. 


Thermostat Control 


All machines and tanks of more than 4 sq. ft. 
vapour area shall be provided with a thermostat 
permanently set at 185 deg. Fah. located 1 in. 
above the top of the condensing surface and 
below the top of the freeboard, that will effec- 
tively shut off the heat source when the cooling 
condenser becomes. ineffective or overloaded, 
which permits the vapours to pass above the 
condenser. Such thermostats shall be either of 
the manual resetting or automatic type. It is 
recommended that the thermostat be connected 
to a warning light, whistle, or bell that will 
indicate when the thermostat has shut off the 
heat supply. 

All machines and tanks shall be provided with 
a thermostat or steam-pressure control device 
located below the solvent liquid level that will 
effectively control the source of heat input as 
follows:— 

(a) Trichlorethylene—Thermostats used for 
controlling the heat input for trichlorethylene 
solutions shall be set not to exceed the maximum 
safe-operating temperature of 260 deg. Fah. 
Such thermostats need not be installed if the 
solution is heated by steam, and the steam pres- 
sure so controlled that the steam temperature 
does not exceed 260 deg. Fah. 

(b) Perchlorethylene.—Thermostats used for 
controlling the heat input for perchlorethylene 
solutions shall be set not to exceed the maximum 
safe-operating temperature of 295 deg. Fah. 
Such thermostats need not be installed if the 
solution is heated by steam, and the steam pres- 
sure so controlled that the steam temperature 
does not exceed 295 deg. Fah. 


Handling of Product 


It is essential that the product being handled 
in a degreasing machine or tank be left in the 
saturated vapour zone within the tank a suffi- 
cient length of time until the product has been 
heated to the temperature of the saturated 
vapours in order that the surfaces of the product 
withdrawn from the machine or tank shall be 
absolutely dry and free of solvent. The with- 
drawing of the product from the saturated 
vapour zone when the surfaces of the product 
are still wet will cause the solvent to evaporate 
in the general room atmosphere and will produce 
a health hazard and increase the cost of opera- 
tion. 

Machines and tanks équipped with automatic 
conveyors shall be run at such speed that the 
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product will come out of the saturated vapour 
zone in a dry condition. All tanks into which 
the product is handled by overhead hoist shoud 
preferably have a time delay switch that would 
permit the product to remain within the task 
the required length of time so that when (ie 
product is withdrawn the surfaces are dry. 
Parts manually handled in and out of tanks 
shall not be withdrawn until the product has 
reached the same temperature as the vapour 
zone within the tank and can be removed in a 
dry condition. The product on hoist or 
manually-operated tanks shall not be lifted out 
of the tanks at a speed greater than 15 ft. per 
min. to prevent dragging out the solvent vapours. 
If there are any pockets or cavities in the 
product being cleaned, the solvent shall be re- 
moved from such pockets and cavities prior to 
removing the product from machine or tank 


Ventilation 

The amount of general ventilation required 
for any degreasing machine or tank operation 
shall be not less than six air changes per hour 
for any work place or room, except that where 
a degreasing machine or tank is located in a 
large work place or room, the amount of 
general exhaust ventilation applied locally 
around the operation shall be equivalent to not 
less than six air changes per hour, as repre- 
sented by a volume as measured 25 ft. hori- 
zontally from the edges of the tank and 15 ft. 
from the floor line, except that machines or 
tanks having a horizontal cross-sectional area 
of more than 5 sq. ft. and located in a work 
place or room having less than 4,000 cub. ft. 
cubical contents, the amount of general exhaust 
ventilation shall be not less than 3 cub. ft. of 
air per minute per sq. ft. of floor space, and 
all such ventilation shall be provided by 
mechanically-operated exhaust units. 


Personal Protection 


Care must be exercised not to have solvent 
degreasing liquids splashed on to the operator’s 
body or into the operator's eyes. Solvents 
splashed on the body or into the eyes should 
be immediately removed with water so that the 
natural protection to these parts of the body 
are not removed. A potable source of water in 
at least 3-in. pipe size and not over 25-lb. 
pressure equipped with a quick-acting valve 
shall be provided in close proximity to the 
cleaning installation, with which operator’s eyes 
may be thoroughly washed out with water in 
case of accidental splashing. Following this 
first-aid washing the injured person should be 
immediately attended by a physician. 

When the compartments of tanks and 
machines are being cleaned of sludge and the 
like, the operator shall wear chemical gloves 
to prevent the solvent from coming in contact 
with the skin, and if there is any danger of 
splashing, the operator shall be compelled to 
wear goggles during the process. 

(To be concluded.) 








Brake Drums 

Mr. E. C. Ottaway, in a Paper on “ Motor Trans- 
port ” published in the Transactions of the Institution 
of Mechanical Engineers, states that the materials 
employed for L.P.T.B. brake drums are pressed 
steel for the lighter and less costly trucks, and cast 
iron for the larger goods-carrying and passenger 
vehicles. Cast iron possesses a superior resistance 
to abrasion and exhibits greater freedom from 
scoring than steel. An analysis which has been 
found to be very satisfactory. says the author, is as 
follows :—Total carbon, 3.0 to 3.30; combined 
carbon, 0.35 to 0.75; silicon, 1.60 to 1.80; man- 
ganese, 0.40 to 0.60; sulphur, less than 0.10; phos- 
phorus, less than 0.20: nickel, 1.0 to 1.20: 
and chromium, 0.80 to 1.0 per cent. The Brine!! 
hardness number of this material is about 200 and 
the tensile strength 14 tons per sq. in. This 
analysis is the result of considerable service testing 
carried out with many alternative specifications. 
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GSI ING 


AND COMPANY LIMITED 


IRONFOUNDERS FACINGS MANUFACTURERS .AND GENERAL FOUNDRY FURNISHERS 





OUTSTANDING SUCCESSES 
CUMMING SHALAGO BLACKINGS 
The CUMMING MOULDING MACHINE 


The CUMMING 
CUMMING CORE 
SAND COM- 
POUNDS 
MIXER 
PLUMBAGO 
The 
Imported 
CUMMING direct 
ELECTRIC from 
RIDDLE Ceylon 





The CUMMING FURNACE 


A Battery of six in full blast. 


(By courtesy of the Coronium Metal Co., Ltd., Reading). 


Head Office and Works— 
Kelvinvale Mills, Maryhill, GLASGOW. 


Branches at 
FALKIRK, CHESTERFIELD, DEEPFIELDS AND MIDDLESBROUGH. 
LONDON OFFICE: 26, COLLEGE DRIVE, RUISLIP, MIDDLESEX. 

















PHONE: RUISLIP 2390 
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“Rat-tailing” on Flat Castings” 
By T. R. GOODWIN 


Some time ago, circumstances caused the 
author to be left in charge of an up-to-date sand 
preparation plant, which at that time had a con- 
siderable appetite for new sand and bonding 
material. As a direct result of this, a fair 
amount of foundry floor space had to be given 
over to the storage of spare floor sand, returned 
from the moulding shop. At the same time, 
bouts of “ worm-marking” were encountered 
frequently in certain types of castings, e.g., stove 
tops destined for the enamelling shop. This 
complaint is a familiar one, but to anyone 
specialising in highly-finished enamelled castings 
it can become.a nightmare. Furrows appear on 
the flat faces of castings, and when these are 
subjected to sand-blasting, followed by enamel- 
ling, the furrows are very much exaggerated, in- 
volving the consequent rejection of the casting. 
Mottled enamel, for example, may slightly screen 
the trouble while the glossy black magnifies it. 

Sometimes these marks, which have their 
origin at the runner, spread over the greater part 
of the surface of the casting. It is rare to en- 
counter any deposit of sand or other material 
in the furrows. Further, the trouble has not 
been experienced all over the moulding shops, 
but rather in certain corners, which vary from 
day to day. This would seem to rule out any 
idea that the trouble was a direct outcome of 
any lack of technique on the part of the 
moulders. Indeed, during the investigation, 
many approved data were disclosed, only to 
be reversed at a later date. The castings affected 
were mostly those with a fair percentage of plain 
surface, and, where core holes were found, these 
seemed to aggravate the trouble, as though they 
had split the metal flow into separate streams, 
which never seemed to weld properly together 
again. Other suggestions put forward included 
grit being carried in the metal stream, and sand 
buckling due to uneven expansion of the sand. 

It seems desirable, therefore, briefly to recon- 
sider personal experiences, during the time the 
author spent in collaboration with Mr. Tyrie, in 
trying to reclaim the space wasted in storing the 
excess sand, and also in trying to rid the cast- 
ings in question of the trouble. 

Consideration of the complaint showed that it 
was probably due (ruling out the human 
element) to conditions relative to:—(1) Metal, 
(2) sand, or (3) gating. 


Metal as the Source of Trouble 

The metal seemed improbable, apart from 
temperature considerations, as strict control is 
exercised in order to adhere to a quality of metal 
which has been considered by various sources as 
highly suitable for light castings destined for the 
enamelling shop. The following composition is 
deemed to be suitable: —T.C 3.5, Si 2.8, Mn 0.6, 
S 0.05 and P 1.0 per cent. With regard to tem- 
perature, sometimes the affected castings had 
been cast very hot, while at other times com- 
paratively “greasy” iron produced the marks. 
Another peculiarity noticed was that, in the 
case of the smaller castings, one half of a box 
could be marked while the other was as smooth 
as anyone would wish. 


Possibilities of Sand 

The sand presented more food for thought. 
To-day, when the clamour for production causes 
machinery to displace man-power in many stages 
of the preparation of a good-class casting, many 
complaints are either created or made more 
evident. As an example, there is now machi- 
nery for the preparation of facing sand. A mill 
is usually included, and this may sometimes 





* Short Paper presented to the Falkirk Section of the Institute 
of British Foundrymen, Mr. J. A. Den Idson presiding. ‘ 


cause the sand to be ground instead of milled, 
thus departing from the action produced by the 
old-fashioned rolling pin or bottle. In order to 
prevent this, it was thought advisable that the 
rollers in the mill should be packed to some 
extent. The complaint might therefore be due 
to over-milling, unsuitable moisture content, low 
permeability, low green or dry strength, or 
numerous other factors. Examination by the 
B.C.LR.A. method showed that the green 
strength was much higher than necessary for the 
class of work, while the dry strength and per- 
meability were at a minimum. The figures 
were:—Green strength 9.0 Ibs. per sq. in., dry 
strength 63.6 lbs. per sq. in., and permeability 21. 

The mixture which gave the above figures was 
as follows: —Floor sand, 34; Erith medium, 35; 
rock sand, 14; Pickering, 14; and coal dust, 3 
per cent. Additionally there was a small pro- 
portion of bentonite. The milling time was 
about 15 min. per batch. It was decided that, 
by gradually reducing the floor sand content of 
the facing, the green strength would be brought 
towards the desired figure. The gradual change 
was necessary in order not to disturb moulders’ 
technique. Coincident with the decrease in green 
strength, there was a lowering of the permea- 
bility, in all probability due to the filling of the 
interstices between the larger grains of rock 
sand by the fine grains of Erith or floor sand. 
In order to counteract this, recourse was taken 
to an addition of Wormit red sand. This sand 
has low green strength, having only about 54 
per cent. clay content, but it gives a good per- 
meability figure by virtue of the fact that the 
grain size is very uniform, since about 60 per 
cent. of the sand falls between 60 and 150 mesh. 
Bentonite had to be added to the extent of 0.5 
per cent. to retain the green strength as required. 
The composition of the sand thus became:— 
Wormit red 23.85, Erith medium 11.9, black sand 
59.5, coal dust 4.25, and bentonite 0.5 per cent. 

While these alterations were in progress, 
experiments with moisture content and milling 
time were carried out. It was found that sand 
of similar composition but varying moisture 
content showed little change in the extent of the 
marks, the only material difference being in 
workability. Sometimes, when the natural sands 
were in too wet a condition, recourse had to be 
taken to artificial drying methods, which were 
never too effective. On occasion the bond 
seemed to be destroyed by drying, so that there 
was a loss of strength. Another consideration 
In respect to moisture lies in the fact that a 
mould made in the early morning and cast well 
on in the afternoon must have a higher moisture 
content at the face than the facing-sand figure 
would indicate, unless each and every moulder’s 
sand heap has a constantly uniform water con- 
tent—a highly improbable event. 


It was established that when the milling 
period was considerably reduced, an improve- 
ment became gradually evident, although in- 
creased bentonite additions were found necessarv 
to leave the strength of the sand unimpaired. 
Where bentonite was added, it was considered 
necessary that the sand should have a minimum 
of 5 minutes in the mill, in order’ to ensure 
proper distribution of the bond. 


After running for some time on this mixture. 
milled for 5 minutes, all the excess sand was 
used, and a definite improvement became evi- 
dent. It was therefore found necessary to in- 
crease the addition of new sand slightly, in order 
to suit the normal supply of spare floor sand. 
There was a subsequent increase in strength, 
which gradually allowed of a smaller bentonite 
addition, until the latter was discontinued en- 
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tirely. Further adjustment of the mixture per- 
mitted of the milling time being cut by hilf 
again, although the physical tests on the saad 
were both uniform and satisfactory. This had 
a further effect on the worm-marks, until now 
the author feels justified in assuming that the 
complaint can be tied down to sand being out 
of condition due to over-milling or low p-r- 
meability. The mixture to-day has normal test 
figures, the green strength being 4.3 to 4.5 lbs, 
per sq. in. and the permeability 25. Coal-dust 
has been kept fairly constant at around 4 per 
cent. as this has proved to give a face to the 
casting such as is desired. Too high additions 
of this material cause “mapping” of the 
surface. 
Gating as a Source 

Many experiments have been carried out in 
the direction of gating, nothing being considered 
too ridiculous. Success was only indicated 
where flat gates were in use, but these in turn 
caused a wash on the face of the casting, this 
being almost as great a nuisance as the “ worm- 
mark.” 

In conclusion, the point should be stressed 
that no claim is laid to having discovered the 
root of this too frequent complaint, which is 
known to be experienced by most foundries, at 
home and abroad, although some of the “ die- 
hards,” like Lord Nelson, direct a blind eye 
towards it and declare never to have encountered 
it. Rather should it be said that progress has 
been made towards that end, and some success 
achieved, both in a practical and economical 
sense. 

DISCUSSION 


Mr. R. R. SHAW thought that crystalline 
growth might have a connection with the matter, 
and that where two groups of crystals met they 
would get the rat-tail effect. That effect was 
obtained if solder was dropped on a piece of 
flat iron, and was instantaneously chilled. 

Mr. DONALDSON felt it was a case of the 
gases not escaping quickly enough, and of the 
metal making its own vent. They saw this 
mostly on the drag side. The moulding box was 
sitting on a float, and they would not get the 
same venting due to the damping action of the 
float. 








Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the ‘“‘ Official 
Journal (Patents). Printed copies of the full 
Specifications are obtainable from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
1s. each. The numbers given are those under 
which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


511,350. Pottak, J. E. (Dayton Rubber Manv- 
facturing Company). Roll grinding machines. 

511,325. NAAMLOOZE VENNOOTSCHAP STIKSTOFBIND- 
INGSINDUSTRIE NEDERLAND, and FELKERS, P. F. 
Preventing corrosive attack on metals. 

512,904. Gaines, F. W., and Critey, W. W. 
Apparatus for drawing and straightening rod 
or wire stock. 

512,946. Coxprz, L. [trading as BREHMER, GEB.). 
Machines for uniting metal sheets and the like 
by means of staples. 

513,002. I. G. FARBENINDUSTRIE AKT.-GeEs. Re- 
generating fused saltpetre baths used for the 
heat-treatment of metals or alloys. 

513,069. LinpE Aik PropucTs COMPANY. Method 
of and apparatus for the treatment of metallic 
bodies by oxidising gas. 

513.106. HuttGcren, A. G. E. Method of pro- 
ducing malleable iron. 

513.219. BIRMINGHAM ELECTRIC FURNACES, LIMITED, 
and TANNER, T. G. Continuous heat-treatment 
furnaces. 


513.246. NACHTMAN, J. S. Apparatus for con- 


tinuously electroplating strip metal stock. 
513,254. Veccuis, I. DE. 
containing iron. 
513.270. ALLoys, LimiTeED. Method of production 
of alloys. 


Treatment of minerals 
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one ioh speed 





srinder 
" TWIN DRIVE - (PROV. PAT. 33394) This is a new 


machine designed to cut your grinding costs..... to speed up your production. 
The wheels run at 9,500 feet per minute and the independent wheel drive ensures 
maximum efficiency irrespective of wheel wear. 


The machine complies in every respect with the latest 














SHOWING COLLETT 
WHEEL MOUNTING 


The best type of mounting. 
Permitting rapid wheel re- 
placement, and obviating 
trouble from bolts and 
wear on the spindle end. 
Replacement effected ina 
few minutes. 


Write for Details :— 
YOU CANNOT AFFORD TO RUN ANTIQUATED SLOW SPEED GRINDERS 


F.E. ROWLAND & CO., LTD. 


Factory Act requirements. 
Exceptionally sturdy construction and high-class work- 
manship throughout. 


Three sizes are available, with wheels 30in.x4in., 
24in. x3in., and 18in. x 24in. 





@ Each wheel can be run independently... . at its 
correct speed or independently stopped. 

@ Each wheel stops automatically when so much worn 
as to need a higher speed. 

@ Speeds (three for each wheel) are changed easily 
and quickly. 

@ Drive by two separate standard motors: no special 
electrical equipment required. 

@ Wheels are mounted on collets as used for precision 
grinders, inside which are located very iarge ball and 
roller bearings giving smoother running and lasting 











reliability. 
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The Week’s News in Brief 


Trade Talk 


REPRESENTATIVES of more than 100 firms from 
all over the country attended a meeting in London 
on December 19 with the object of approaching 
the Minister of Supply to urge that small manu- 
facturers shall receive a share of war contracts. 

AMERICAN FOUNDRIES last year consumed 
5,084,932 tons of scrap and 2,598,047 tons of pig- 
iron. The consumption figures for this year are 
estimated to be 6,800,000 tons of scrap and 3,400,000 
tons of pig, an increase of 36 per cent. in the case 
of scrap. 


COLVILLES, LIMITED, announce that their London 
office at 6, Spring Gardens, Cockspur Street, S.W.1, 
will, until further notice, open at 9 a.m. and close 
at 4 pm. After the latter hour, urgent business 
will receive immediate attention at the house of 
their London manager, Mr. Gavin Cowper, 39, 
Middleway, N.W.11; telephone Speedwell 2002. 

Employees of the North British Locomotive 
Company, Limited, at Hyde Park and Atlas Works, 
Springburn, Glasgow, have contributed £1,033 to 
Glasgow and West of Scotland hospitals and insti- 
tutions during the past year. The employees of 
another Glasgow engineering firm, Barr & Stroud, 
Limited, have contributed £242 to Glasgow 
infirmaries and other charitable institutions during 
the past six months. 





Personal 


Sir CHARLES Barrig, M.P., Capt. R. W. D. Legh 
and Mr. E. Carnegie have joined the board of the 
British Oxygen Company, Limited. 

Mr. ALLAN STEVENSON, a director of David 
Rowan & Company, Limited, has been appointed 
Assistant Director for Marine Engineering in the 
Shipbuilding and Repairs Division of the Ministry 
of Shipping. 

Mr. JOHN CRaiG, chairman and managing director 
of Colvilles, Limited, and Mr. J. M. Mitchell, a 
director of James Nimmo & Company, Limited, 
have joined the board of James Dunlop & Com- 
pany, Limited. 

Major J. S. A. WALKER, chairman of Walker 
Bros. (Wigan), Limited, Pagefield Ironworks, Wigan, 
and also chairman of the Governing Body of the 
Wigan Mining and Technical College, has been 
appointed a Justice of the Peace for Lancashire. 

Mr. THoMas WALsu, of Grangetown, has been 
appointed district secretary of the National Union 
of Blastfurnacemen for the Cleveland and 
Durham district, and Mr. J. O. Hagan, of Work- 
ington, has become district secretary for Cumberland 
and Lancs. The latter post was held by Mr. A. 
Callighan, who recently was promoted to be general 
secretary of the Union. 








Reports and Dividends 


Cannon Iron Foundries, Limited—Profit for year 
to September 30 of £10,653. 

Wellman Smith Owen Engineering Corporation, 
Limited—Interim dividend of 5 per cent. 

Cleveland Bridge & Engineering Company, 
Limited—Profit for the year ended September 30, 
after depreciation, income tax, N.D.C. and E.P.T., 
£18,715; brought in, £4,406; preference dividend, 
£1,601; dividend of 5 per cent., free of tax, on the 
ordinary shares: to general reserve, £2,000; carried 
forward, £4,905. 

J. Samuel White & Company, Limited—Profit for 
the year ended September 30 last, after provision for 
depreciation and taxation, £116,563; brought in, 
£17,854; preference dividend, £5,775; interim divi- 
dend of 5 per cent. on the ordinary shares, £10,150; 
further dividend of 15 per cent. on the ordinary 
shares, £27,300: to general reserve, £75,000; carried 
forward, £16,192. 

Crittall Manufacturing Company, Limited—Profit 
for the year ended August 31, £272,218; brought in, 
£40,863; interest on debenture stock and preference 
dividends, £114,390; depreciation and amortisation 
of leasehold property, £35,676; dividend of 15 per 
cent. on the ordinary shares; to debenture stock re- 


demption reserve, £6.250: to contingency account, 


£50,000: to reserve for future taxation, £25,000; 
carried forward, £34,889. 


City and Guilds of London 
Institute 


EXAMINATION RESULTS 


As a result of the 1939 examinations in Pattern- 
making and Foundry Practice and Science, the 
following prizes have been awarded. 


Patternmaking 

Final Examination.—\st prize, City and Guilds of 
London Institute’s Silver Medal: Walter Glover 
(aged 19), Coventry Technical College. Buchanan 
Silver Medal: William Charles Marshall (aged 24), 
Abbey Street School, Derby. Buchanan Book 
Prizes: Walter Glover; Alfred Eric Harlow (19), and 
Maurice Thurlow (19), all of Coventry Technical 
College. 

Intermediate.—City and Guilds of London Insti- 
tute’s Bronze Medal: Lance Bell (18), Constantine 
Technical College, Middlesbrough. 


Foundry Practice and Science 

Ist Prize, City and Guilds of London _Insti- 
tute’s Bronze Medal: Lance Bell, of Middles- 
brough. Buchanan Silver Medal: John Noel 
Sherar (19), Abbey Street School, Derby. Buchanan 
Book Prizes: Lance Bell, of Middlesbrough; Albert 
Horton (35), and John Matthew Costello (19), both 
of Sheffield University. 

The Buchanan Silver Medals and Book Prizes are 
offered by the Institute of British Foundrymen. 











Company Meetings 


Birmid Industries, Limited 

Presiding at the annual meeting of Birmid Indus- 
tries, Limited, whose major products are aluminium 
castings, cylinder and general iron castings, mag- 
nesium castings, and recently wrought light metal 
products, Mr. Cyrit C. Maups.ay (chairman) said 
that all departments had been exceptionally busy 
during the year. The aluminium foundries had 
shown considerable increases in output and the 
extensions which were provided were now filled. 
The magnesium (Elektron) casting portion of the 
business was developing in a remarkable manner, 
and they had been working at maximum capacity 
in these departments in order to meet requirements. 
Even so, it would appear that they had to make 
some additional provision. The cylinder and iron 
foundries, which were more dependent upon the 
automobile trade and civil work, started the year 
moderately busy, but during its continuance picked 
up considerably and finished on a peak of pro- 
duction. Their new rolling mills commenced the 
year with a modest production, and as they were 
able to obfain and train their staff, their output 
gradually increased until by the end of the year 
under review they were working to maximum 
capacity, 24 hours per day, seven days a week. 


J. Brockhouse & Company, Limited 


The report presented at the annual meeting of 
J. Brockhouse & Company, Limited, held recently 
at West Bromwich, was stated to be a record 
in the history of the company. Mr. J. T. 
BROCKHOUSE (chairman and managing director) 
said that since their accounts were made up to 
the end of September, it could not be said that 
the increase was the result of the declaration of 
war. Rather was it due to the expansion of their 
business and the efficiency of their works. Their 
turnover had increased 44 times during the last 
five years and, although their main works had 
shown the greatest increase, with only three excep- 
tions every branch and subsidiary company had 
shown a substantial rise in turnover. The profit 
on that turnover was normal or even moderate. 
and the net result could be put down to the 
genuine expansion of the business. The increase 
in turnover was remarkable, but it represented the 
present capacity of the companies concerned and 
it would be their endeavour to see that it was at 
least maintained. The proportion of armament 
work now undertaken bv the company was ranidlv 
increasing. but so far there had been very little 
diminution of their peacetime trade. 
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Obituary 


Mr. Davip CARMICHAEL, a director of the 
Caledon Shipbuilding & Engineering Company, 
_— died recently at Blairgowrie, at the age 
of 78. 

Mr. ADAM Hoa, aged 46, was fatally injured 
in the fettling shop of the Denny Iron Works of 
Cruikshank & Company, Limited. The tumbling 
barrels are associated with the accident. 

MEMBERS of the Institute of British Foundrymen 
will share with others in the foundry and engineer- 
ing industries in condolence with Mr. Joseph 
Hepworth, M.P., of Bradford, on the death of his 
wife on December 16. Mrs. Hepworth, who 
recently underwent an operation, will be remem- 
bered as a gracious hostess at the Institute’s Annual 
Conference at Bradford in the summer of 1938, 
when her husband was the national President. On 
that occasion Mrs. Hepworth was presented with a 
collarette as the President’s wife. 

THE DEATH has occurred of Mr. Hubert Oswald 
Bedgood, a_ director of Lobnitz & Company, 
Limited, engineers and shipbuilders, of Renfrew. 
Mr. Bedgood had a lifelong association with the 
firm for more than 50 years, and was a director 
for over 20 years. He was a recognised authority 
on the specialised subject of dredging and dredging 
plant. His patented improvement ramified to many 
branches of the dredge field, and his technical skill 
was consequently much sought after. 

WE REGRET to announce the death of Mr. R. S. 
MacPherran, formerly chief chemist to the Allis- 
Chalmers Manufacturing Company, of Milwaukee, 
He was internationally known as a metallurgist 
specialising on the structure of cast iron. He was 
born in 1871, and received his technical training at 
the University of Michigan, where he gained his 
Bachelor of Science degree. After three years with 
a Joliet steelworks, and a further short period 
with the J. I. Case Threshing Machine Company, 
he joined the Allis-Chalmers concern to spend 44 
years in their employ. He participated in the 
London International Convention in 1929, where his 
genial personality and profound metallurgical know- 
ledge won for him both friendship and respect. He 
was particularly active amongst the technical and 
scientific institutions of America, holding member- 
ship in all those appropriate to his profession. 








Contracts Open 


Esher, December 28—Supply and erection of 
(2) 72-b.h.p. suction gas engine and producer; 
(6) two vertical spindle centrifugal pumps (capacity 
2,500,000 galls. per day and 1,450,000 galls. per 
day respectively), together with the necessary gear- 
ing, clutches, etc., for the Urban District Council. 
The Engineer, Council Offices, Esher, Surrey. 

London, S.E., December 29—Electric horizontal 
furnaces for annealing non-ferrous material, for 
the Director-General, India Store Department, Bel- 
vedere Road, Lambeth, London, S.E.1. (Fee 5s., 
non-returnable.) 

Luton, January 8—Supplying and fixing two 
borehole pumps, surface gears, electric motor, oil 
engine and other incidental works, for the Luton 
Rural District Council. Mr. H. Pickering, engineer, 
73, West Parade, Dunstable, Beds. (Fee £2 2s., 
returnable.) 

Salterford, January 8—Supply and erection of an 
electrically driven pumping set, for the Hucknall 
Urban District Council. Rofe & Raffety, 
engineers, 42, Salisbury Avenue, Cheam, Surrey. 








Transvaal Engineers’ and Founders’ Association 

The Transvaal Engineers’ and Founders’ Asso- 
ciation celebrated its coming of age at a dinner 
in Johannesburg recently, the chairman, Mr. V. L. 
Dean, presiding. Mr. J. A. Durie, Mr. D. M. 
Davidson and Mr. T. Allison, who were present at 
the inaugural meeting twenty-two years ago when 
the Association was formed, were guests at the 
dinner, and tribute was paid to the valuable service 
they had rendered to the industry. Each received 
a presentation as a souvenir of the celebration and 
a token of the members’ esteem. 








Forthcoming Event 


Institute of British Foundrymen 


DECEMBER 23. 
Falkirk Section:—‘‘The Balanced-Blast Cupola and 
Fluidity in Cast Iron,” Paper by W. Y. Buchanan, 
at Temperance Café, Lint Riggs, Falkirk, at 6 p.m. 
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The firebricks supplied by 
General Refractories Ltd. 
can be relied upon to give 
complete _ satisfaction. 
Brands of firebricks are 
manufactured to meet 
every requirement and the 
utmost care is taken in the 
production of both standard 
size; and special shapes, 
so that they are always 
of the same high quality. 
Due to the fact that our 
works are situated at points 
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throughout the country, it 
is often found that delivery 
can be given from a works 
close to your own vicinity 
and, therefore, railway 
rates are reduced to a 
minimum—a very im- 
portant consideration. Our 
Technical Staff is at your 
service for advice on any 
problem regarding the 
selection of the correct 
grade of firebricks to meet 
your exact needs. 


Write NOW for full particulars 


GENERAL REFRACTORIES LIMITED, 


GENEFAX HOUSE, SHEFFIELD, 10. 


Telegrams : “‘ Genefax Sheffield.” 


Telephone: Sheffield 31113 (6 lines) 
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Raw Material Markets 


After nearly sixteen weeks of war, the posi- 
tion of the iron and steel industry is more satis- 
factory than many connected with the trade could 
have expected, and is a tribute both to iron and 
steel makers and the officials of the Iron and Steel 
Control. Producers have co-operated very closely 
with the Government and are making a very valu- 
able contribution to the nation’s war machine. 
While the trade would naturally be disinclined to 
accept the rulings of the Control so quietly in 
—-. it is generally appreciated that the 
ullest co-operation is essential in wartime. In 
comparison* with the procedure in the totalitarian 
States, British industry by no means completely 
loses its independent status even in wartime; the 
advice of the representatives of industry is con- 
stantly sought, and this is certainly an important 
factor in the promotion of the feeling of mutual 
goodwill which at present exists between the trade 
and the authorities. On the labour side, too, there 
is a spirit which does the utmost credit to the 
men’s organisations and to the individual workers 
themselves. Meantime, the efforts of the industry 
are being concentrated primarily on the satisfac- 
tion of the substantial requirements of the defence 
programmes, but every consideration is given to 
the domestic section, while there is a movement 
on foot aiming at the expansion of the all-impor- 
tant export trade, and already this is meeting with 
considerable success. 


Pig-lron 


MIDDLESBROUGH—Consumption of foundry 
iron continues to increase, and users are able to 
obtain their requirements satisfactorily, despite the 
fact that no resumption has as yet been made in 
the production of Cleveland foundry iron. Local 
consumers are drawing heavily on the resources 
of other districts and order-books indicate a con- 
tinuance of this state of affairs for a considerable 
time to come. While supplies of foundry iron are 
quite freely available, many users are compelled by 
circumstances to accept delivery of qualities not 
normally used by them. The demand for hema- 
tite at home is sufficient to preclude a suspension 
of exports, but consumers are obtaining sufficient 
material to enable them to operate satisfactorily. 
The Control does not allow buying of hematite 
for the purpose of accumulating reserves, but con- 
sumers are receiving their immediate needs with- 
out delay. Production of hematite, especially the 
special qualities, is likely to be increased early in 
the New Year. 


LANCASHIRE—Industrial concerns in this area 
will curtail the year-end holidays, owing to the 
active state of trade. Licences for pig-iron are 
being issued by the Control at a good rate and 
the more urgent demands are being met satisfac- 
torily. Some of the light-castings makers and job- 
bing founders are still in need of additional orders, 
but most other working-up industries are operating 
to capacity. Consumption of hematite is on a large 
scale, particularly West Coast brands. Little busi- 
ness is being done in Scotch iron, but quite a sub- 
stantial amount of Indian iron is being used in 
Lancashire. 


MIDLANDS—tThe heavy engineering concerns 
continue to take up large tonnages of pig-iron, 
both low-phosphorus iron and hematite moving 
away freely, while a considerable amount of scrap 
is also being used. Machine-tool works, too, are 
in the market for heavy supplies of iron, and are 
actively engaged on Government work. Stocks of 
hematite and low-phosphorus iron having been 
largely liquidated, the pressure on current output 
is naturally considerable, but production is heavy 
and consumers requiring supplies urgently are not 
disappointed. Steelworks are drawing on supplies 
of basic iron at a fast rate, and it is intended to 
increase the output of this type of iron by utilising 
some furnaces at ore engaged on the produc- 
tion of high-phosphorus iron, despite the fact that 
the demand for the latter is strong compared with 
the available tonnages. An improvement is also 
foreshadowed, however, in the make of high-phos- 
phorus material. This iron is used mostly by light- 
castings makers, which are now finding additional 
work available, although the trade is still not 
Operating at a satisfactory rate. 


SCOTLAND—Basic and hematite continue to be 
taken up more freely than ordinary foundry iron, 
but with the expected improvement in the light- 
castings foundries’ order-books, the demand for the 
latter will no doubt expand considerably. Many 
light-castings makers are still working short time— 
three days a week in many instances—owing to the 
quietness of housebuilding. Steelmaking iron is 
very active, and substantial imports of basic iron 
are arriving. 





Coke 


Consumers of foundry coke have been able to 
accumulate large tonnages of late, many of them 
having taken the opportunity to put aside coke 
which will stand them in good stead later. The 
supply is plentiful, but the ovens are very active in 
dealing with current business. All forward busi- 
ness has been transacted subject to price fluctua- 
tions, and it is likely that prices per ton will be 
raised early in the New Year. 





Steel 


A short respite will be taken for the year-end 
holidays, little more than sufficient to carry out 
essential repair work which has resulted from a 
long period of capacity working. Government 
orders continue to keep the mills fully active, and 
additional work is regularly being placed. Orders 
are being accepted without any stipulation being 
given as to dates of deliveries. Export business 
offering is extremely heavy, but, despite the attrac- 
tive inquiries, little can be accepted in view of the 
insatiable demand on home account. Every effort 
is being made to expand shipments of steel products 
from this country and galvanised sheets, especially, 
are being shipped. The movement for the expan- 
sion of overseas trade has the blessing of the 
Government, but only slow progress can be made 
at present. 





Scrap 


The demand for scrap is fully maintained, and, 
although imports are arriving steadily, requirements 
still far outstrip the available supply. Home- 
produced material is increasing, but the real effect 
of the drive by the Federation will not be felt 
for a little time, as only the surface has yet been 
tapped. Apart from the extensive requirements 
of the steelworks, there is also a heavy consump- 
+ scrap by foundries and manufactured-iron 
works. 





Metals 


The Minister of Supply has issued the Control 
of Non-Ferrous Metals (No. 5) Order, which brings 
together in one document, with some amendments, 
the operative provisions of the four previous Non- 
Ferrous Metals Orders, which are now repealed. 
The most important feature of the new Order is 
the new scale of maximum prices fixed for copper, 
lead and zinc, and the consequential increases in 
the maximum prices of certain zinc products and 
varieties of non-ferrous scrap. These increases are 
necessitated partly owing to increased costs of 
freight and other charges and partly to the fact that 
the prices now quoted are for delivery at the con- 
sumer’s premises, whereas previously they were 
mainly on c.i.f. or ex-warehouse basis. The Order 
also sets out the circumstances in which the maxi- 
mum prices may be varied for delivery in small 
lots, special shapes and sizes, etc., and empowers 
the Minister by special or general direction to pre- 
scribe what these variations shall be. Direction 
No. 1 which is issued with the Order fixes a scale 
of premiums for certain shapes and sizes of copper 
and provides for a discount in the case of copper 
cathodes. 

Holders of licences to purchase copper, lead 
and zinc granted on or before December 16, 1939, 
can, on application to the Controller of Non- 


Ferrous Metals, Grand Hotel, Rugby, cover them- 
selves by purchases, where they have not already 
done so, against such licences up to and including 
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Saturday next, the 23rd inst., at the maximum 
prices ruling on December 16. 

Copper—Vital requirements of this metal seem 
to be met without undue delay, but the Control 
continues to impose considerable restraint and is 
not willing to sanction deliveries where the metal 
is required for stocking purposes. 

It is believed that the effects of the Allied 
blockade are already being felt by German users of 
copper, difficulties in procuring fresh tonnages in- 
creasing daily. The extent of the reserves of the 
Reich are unknown outside that country, but if 
the nation is to maintain its war machine at the 
standard required to prosecute the war, stocks will 
have to be drawn on freely. 

Tin—The tin market has been more interesting 
from an observer’s point of view during the past 
few days than at any time since the war com- 
menced, following the withdrawal of maximum 
prices. Whereas the daily turnover was restricted 
to about 25 tons before the recent decision to 
allow prices to find their own levels, the past few 
days’ business has involved a daily turnover of 
around 400 tons. Already the free trading has 
brought forth a larger supply of tin. Despite the 
restricted supply of the metal, the trend of busi- 
ness during the past few days, when larger ton- 
nages were offering, does not suggest that many 


‘users are exactly in urgent need of fresh deliveries. 


Spelter—The galvanising works, which have been 
in the forefront of the active demand for this 
metal, now seem to have become slightly quieter 
following the completion of the majority of the 
Government orders for air-raid shelters. At the 
same time, there is a rapidly growing export de- 
mand, and galvanisers will be given every assistance 
in expanding this side of their business. Other 
consumers remain active. 

Lead—tThe supply position appears to be more 
or less satisfactory in so far as deliveries for 
Government work are concerned, but there is obvi- 
ously not much surplus for other consumers. There 
has developed a quieter tone in the United States 
market, and new business has fallen away to some 
extent. This is not surprising, as the major users 
should by now he well covered for some months. 

Scrap—Generally, the supply of non-ferrous scrap 
metal continues to be on the short side. Alumi- 
nium scrap prices are now allowed to find their 
own levels, but other metals are still controlled. 








New Companies 


(From the Register compiled by Jordan & Sons, 
Limited, Company +7" Agents, 116 to 138, 
Chancery Lane, London, W.C.2.) 

Metallo-Chemical Refining Company, Limited.— 
Capital, £10,000. Subscriber: F. T. Smith, 1/2, 
Finsbury Square, London, E.C.2. 

G. B. B. Foundry, Limited, 2, Bridge Road, 
London, N.W. 10.—Capital, £400. Directors: E. G. 
Gifford, R. Bartholomew and A. H. Brockhurst. 

Norbrit Alloys, Limited.—Capital, £2,000. Manu- 
facturers of metal alloys, etc. Directors: H. 
Knoblauch, 26, Beverley Gardens, Cullercoats, 
Tynemouth ; E. Schwarzwald. 








R. J. RICHARDSON & SONS, LTD. 


COMMERCIAL STREET, BIRMINGHAM, 1 


Airless and Pressure Blast 
Cleaning Plants 





AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


FOUNDRY EQUIPMENT 





WE SHOT OR SAND- 
BLAST FOR ALL TRADES 





Telephone: MIDLAND 228! & 2282. 
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